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I DATA STORAGE UET1IO0 AND APPARATUS 

t This Invention rtlatne to random acccee data ttorate 

J .y.tama. and mora particularly, to random acceaa data raeordlnf 

4 or ctama aaioetWoly writUf . roeil.t or areetn« .uch data whar.ln 

9 direct accaae cio bo 00*410.4 to Individual .trtnea oC data. «• . track. 
4 U maanolUelty rvcwrdod data. 

T U general, prior art data .tor.ge .yeteme '«W up©* tho 

• programme r to. .Uci an addraaa (or. pa^^ 

a the data tote atorage. *> d.lormlno whoihor tlio data will overdo- the 

10 apece alloted (or 4 particular record, to determine and telect tha 

I I addraaa or addreoeea Cor lha overllow portion of tho data to bo written, 
IS to addraaa tha random acceet mechenltm to Und and road a dr.tr. 4 

IS record end to (loo and raad tha corresponding ovrilow data, ami to 

14 addraaa tho random aetata mechani.m to Una and araaa a .elected 

1$ record aad to Uod and araaa tha cor ro .ponding ovorlto* data. To 

la accomplleh thle. tho adore.e aeeoctated with aach data record la 

IT highly compUi. Including cherectere representative o( U) *e <»•* or 

11 drom upon which o data roeord la writtan. (2) tho particular track 

If upon which tha racord la written. Ol tha particular -actor ol tha track 

10 upon which tho racord la written, and (4) (ho particular racord Iteelf. 
jj T^, the e((ort required of tho programmer to wrtta. road, 
22 kaap track ot\ or araaa r.corda of data 1. highly compl.m and demanding. 
jj T*« >ob la made even mora eomple* U a r.cori la erased 

24 from a II rat location, parhapa modified, and written In a now location. 

25 Tola la cauaad by tho (act that an addrea. merely da.crlbo. lha location 
24 of a racord and boara no other rolation.hlp to tho data. Thue. tha 

27 addra.a lor tho racord matt bo cempl.taty redefined and all reference 

24 to that racord by Ita addraaa correspondingly changed. 

it In tha usual case, tho physical length o( tha data to bo 

)0 aiorot .a not tho tamo In aach in.t.nce. Th. abov. - da.crlbo d comple.ity 
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1 Involved In record overflow ceutee moat programmer* to eetabltah 

2 etandard record Unfthi no imtlUr then the average or medium date 
S length and mort of Us larger than the average or mtdium data length. 

4 ft considerable parties of tHe available e tor. ft apace te waited 

5 becauee leee den te recorded than allowed for by the record length. 

4 Some tyetema attempt to compesaste fer the variance* Is 

7 dets length by uttlialsg * portion ol the memory to etteblteh e format 

• for the remainder of the memory wherein varloue record length* ere 

• ettabllahed for etch track. Tnua. U writing the data the programmer 
10 eddreoeee the emelleet available recerd long enough to hold the entire 
U leagth of date to be written. Of courts, U ths record of ths dettred 
12 eise Is occupied* the asst larger record would be add ret ted. Agala, 
1) if that record it occupied, a larger record mutt be add ret ted. and es 

14 os. until as empty record la located. Although thio tyetem it eome- 

15 what more tpact effictest than the ty ttom having atasdard record 

14 length a. a great daal of area therefore enU remaisa watted including 

1? that area uted to eetabtlth the format. 

lg Additionally, the data rem tint acattered along the track 

19 la accordasc* with the ilae of each data length thereby requiring as 

20 average of one -half a cycle of the memory to begia raading the 

21 addreaaed record and nearly a complete cycle of the memory to read 

22 all of the addretaea and/or data os a track. 

H Independently of programming problem*, extetlng ayateme 

24 tend to uae memory time inefftcleatly; I.e. . memory time loet during 

25 esecutloB of program tupe may require as additional memory. For 

26 example, if a record la to be purged, a aearch hat to be mode to 

27 dlecover the add rat a of the record to be purged. A second memory 
2S cycle la then required to execute the purge. 

2* Another tyttem for attempting to compensate for variance a 

30 In dots length la to leave record largtha completely (ieaible. However. 

019124 -2. 



b 9270 3 

1 *it MCMiiuui eemag aeide * porttoo of each record to deeoribe the 

t Wegth ol tfi« record And eetting aeide iomi etorage tptce to obuin 

J gaps between records. ForoNer. when * data record la purged or 

4 eraeed, tho -w data record probebly w.ll not bo ol the tamo length. 

9 That, either tho now dot* record will hove to bo iotertod at some 

4 othor points -ill not flU iho complete vacant ep»c«. «r »»U overflow to 

t another eddreet. Therefore, the complexity ol opo ration and pro- 

• gramming U iacreaaed ead. over * period ol time, tho pocking 

f efficiency •*» •* tllghtly 

10 Therefore. It it en object ol tho preeeni inveotloo to 

It provide o method ol org tailing o cyclical flit to eliminate programming 

12 cemplemtty to writing or roadie* deelred dot*. 

XJ Another object M tho proooot invention la to provide * dou 

14 eterege eyetem which nuewnetlcoily writee doU in tho flret eveiUble 

19 record area without diroctioo or control by tho programmer thoroby 
14 cootlauoily tending to pock d«ta tog* tho r. 

17 Aaothor object ol tho proooot Invention it to provide a 

18 mothtd ol etortag data ia cyclical memoriae which eliminates tho need 
1* to aeeoctaie a complex addreea with each data recv.i. 

20 StiU another object ol tho proton* invention la to provide a 

21 dou etorage eytum Cor automatically writing or reading data without 

22 having o comples addroeo written with each data record. 

y f t aaothor object ol tho preaent invention la to provide a 
24 method of organising 4 cyclical IIU which coneervet available atorago 
29 apaco and eubetentially roducoe w- eted atorago apace. 
Jfj A further object of tho proaeot invention ia to provide a 

27 data atorago •yatem which automatically organiaee the atorod data to 

28 ceneerve available etorage apace and aubatantiaUy reduce waetod 

29 atorago epaco. 

J0 a atiU further object of tha preaent invention la to provide 
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t * fflilM for purging stored data from * ttoregc meane in % tingle 

a «fcU of the memory without actually erecing the date u> be purged. 
J AMtfMr object ol the P«M«t Invention la to provide * data 

4 etorege lyium accompltehtng eeleetlve purging of etored data In • 

* eiagle cycle of tha memory without actually eraekng d * u to * 
4 purged. 

T A further object of the pretea* Invention la to provide * 

• method oi or.'aalatng * cyclical file which eutometlcelly pache •* -d 
t data towerde the flret ualt of etored data on o cyclical unit .!e. 

10 ouch aa • track. 

11 Tot another objoct of tho proeant Invention la to provide a 
11 data etorege ayaum far automatically packing tha data towarde tho 

1) firat ualt of data, la a cyclical wait of tha fllo. euch ac a track, ao aa to 

14 reduce tha Um« required to road all of tho addreeooe and/or data on 

15 tho cyclical unit. 

lt Therefore, ia accordance with tha praiant invention thoro 

17 ia provided a method of organising a cyclical Ma comprleing tha etepe 

II of dividing tha fila Into a plurality of ragioaa, further dWiding each 
11 ragioa iato a plurality of bioeke of equal length, each block including 
10 a chaialng number, initially atoring record a sequentially beginning In 
21 the flret block ia each deeired region while recording In the chain 
2* number portion of each following block tha number of the Urit block 
13 wherein tho record ia recorded, purging eelected recorde (mm tho 

24 file by effectively oraetag aach block wherein tha record to be purged 

25 ie located, and recording further records in the file ©.ginning in the 

26 flret available block in tho region and eequenttally thereafter in cub- 

27 eequoat available blocka aa needed and recording in the chain number 
21 portion of each of tho blocka tha number of the fir.t block wherein tho 
29 record la recorded. 

10 Farther, la accordance with the present Invention, there 
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I U provided idm storage system for storing <Uu records comprising a 

cyclical dm storage medium divided Into a plurality of regions of selected 
lengths, each region being divided into a plurality of blocks; mesne mxmsd 
for reed Log dm on the data storage medium; writing frfini mounted behind 
the reading mesne for subsequently writing data on the data storage medium; 
region detection means for detecting the ttert of e selected region end 
resetting and rendering the system effective upon making such detection; 
gateable buffer means for temporarily storing data records to be written; 
the output thereof being connected to the writing means; block detection moans 
10 res pons Its to the reading means for detecting whether a block is empty; 
block Indication mean* res poo tiro to the operation of the detection means 
for storing a chaining character representative of the first detected empty 
block and for operating the writing means to write that character at the 
beginning of the first and each subsequently detected empty block; gating 
means responsive to operation of the detection means for gating the buffer 
mesne to thereby aupply data to the writ tag means between the chaining 
character and the end oi the block; and termination means for detecting the 
end of the data record being written to terminate the operation of the block 
Indication means and gating means. 

20 The fcrs going and other objects, features and advantages of the 

Invention will be apparent from the following more particular description of 
a preferred embodiment of the invention* «* illustrated in the accompanying 
drawings, in which: 

Fig. 1 fa an ovorall block diagram of the principal component • of a 
data processing eyotem Incorporating the Invention; 

Fig. Z schematically illustrates a block of data recorded on a cyclic 
file Incorporating the invention; 

2g rigs, 3a, 3b and Jc schematically illustrate data from various records 

as distributed In various blocks on the cyclic file in accordance with 

. 5 - 
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1 the) p NNil Invention; ana 

2 flge . 4A and 4B, whea arrangea eido«by*elde, comprlee 
1 Fig. 4 which schematically lUuiinui in t^ck diagram form the 

4 electrical circuitry for carrying out the present laveotlon. 

5 DATA STORAGE MXTHOO 

4 lUferring to rig. I. a date processing system u ihovo 

T including. lateralis, a central processing unit 10. a file control unit 11 

• and a cyclic fllo 12, seek interconnected by meane oi ▼arloua cablet. 

9 Tho ctatral processing unit io a complete syetoav or a portion of a 

10 system that uUUmi data (rem cyclic fllo 12 and which la capable of 

11 cooperating with tho file by writloe, uu thoreti. aiding or purging 

12 r*.ai* therefrom, or reading data lor tho purpose of changing or updating 
11 tha data and writing It back Into tha cyclic flU. 

14 Tha cyclic (11a 12 may ba any woll-knotm magnetic drum 

1) unit* any wall-known magnetic dlak unit or any ether similar typo of 

14 cyclic fllo. Tha fllo control unit 11 comprieee electronic circuitry for 
17 Interpreting tho commands from the central proceeding unit and ro- 
ll epondlng by causing cyclic fllo 12 to perform the deeirod operation. 

19 Tor the purpoeo of Illustration, cyclic file 12 Is assumed 

20 to bo a ro taring drum unit of any typo presently on the market. Tho 

21 drum U preferably divided lata a plurality of parallel tracks, each 

22 extending clrcumfcreattally around the drum. 

2) Tho drum may bo orgaalaed Into a plurality of regione t 

24 each of which may for the purpose of Illustration comprise a selected 

25 number of tracka along tho drum. The CPU eelecta the desired region 
24 by transmitting a set of logical signals on track select cable 15 to the 
2? fllo control unit, which eelecta the deelr«d track with si anal* on control 
20 lino 1*. 

29 Ro far ring to Tig, 2« any embodiment of my method of 

M storing data must be dependent, not only upon the method, but also 
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l up..*, format .a l.cud forth. a.U. Ttatanni«i.li"rtn..».ii» 

I fro. a complaU (ra.dom of Uml»| or laagtk eon.ld.r.tlon.. »Ull.l». 
J .pacta! caalrol ebuuur. » da.tf.ai. *• »« «' d "*- ,U -' " 
4 a vary .irlctpoattto. U.gth formal wtU»ut control charaeur.. 

9 fig. 2 lliu.trau. • formal which t. aom.what of • com- 

a ,m.lM to .Impllfy dta ctrc.llry !»-».•• i« *• •»•«•«"• 
t A* .ho-. U fig. X. oaeh ragloa li dWld.d »««• • '««»•» 

• .urt eharactar 20 too a plurality of .<»al U«gth block. 21. 1*. rogto* 

, , Urt charactar 20 I. . .paelal ch.racur which Indicia, th. baglnolng 

10 ofar.gloa. Tho charaeur la pra*oii.ly raeorde*. allhar by eoava.. 

U Uoaal recording utk^yti. or. elter»atl»aly. may eompriee a 

U pormanaal r.cerdlag made of miniature megrutle •»-•• or othar mean.. 
„ ttch block 11 Include, a pr.«to«aly recorded .tart charaeur 

U 11 which ladlcetee the beginning of the block. THo Hart charactar. ar« 

It .. opeced that each block cosutn. an Identical number of bit. of data. 

1* Thaa. .urt charactar. may ba r.cord.d by normal recording technlouo. 

II or alurnaB*. m.-a U the urn. a"" '•.*«» •«•" rtl ' klM l0 " 
IS Following lh. awrt charaeur. there appaara a .<ri«. of normally 

H recorded dau bite. Tha flr.l of tht. d.u comprl... . .t.tue eh.racur 

£0 13 which, a. will ba ..plained hereinafter. eomprl.ee a charaeur 
2* rtpreeeatinf whether*, remainder of the block ha. data therein or *. 

22 empty. Th. foUt-ing charaeur. r.pr«..at a ehaln number 24 ^hich 

2J .lUb...plel.adh.r.l«eft.r. I*, following bit. 2J r.pr...al .tor.d 

14 ..u which may or may not Include an and of record ch.ree:. r 16. 
2$ C.rtalo practical ob..r».tion. ka». baan m.da with r..paet 

24 U th. aermal tyy* of data that i. .tared for future r.f.rcne. In pr.ct.cai 
21 .y.tan... T». llr.t ab..r..tton I. that ...h «..bl. unit of data in It. 
20 moat «oa~«.o« form. «•»•• • «<ord. not of id.n.ic.l Lag*; a. a 
M matur of fact. con..d.rabl. variation .111 normally occur. 
J0 TJu ..coed practical ob.er.arloo i. that .ny conr.nl.nl 
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1 greee orgeniaatloa ef data relating to tha con tent a thereof will reeuit 

I la aa unoe,ual number of recerdi wimla each dlvialoo. celled a region. 

} Tor esample. la a dictionary with thumb ladaa aotchee cut at each 

4 letter, the aumbar af entrtce betweeo notcbee hee large variation. U 

} addltioa, lha lerurth ef aalrUa vertee coaetderably. A further aaampla 

4 la aa encyclopedia where en trie* vary from a few par eg raphe to ma ay 

I pegee. 

• it It it da air ad to prevea* tha waetage ol available eterege 

9 apace, eotne way muet ba found la corralaU tha actual rafion and 

10 record laagtha with tha aapactaacy at* probabla data tcngtha. 

11 With raapact to record laagtha, tha Uluatratad aye urn 

12 embodying tha preeent roathod reducea waetage aubotaatlelly by making 

13 tha data araaa 25 of lha data black 21 aubataatlally ahortar thaa tha 

14 avaraga Ungih of a spa c tad daU racorda. Tor aaampla. tha data araa 
1ft la fifty character* ia length. Thua, a data racord ia a tor ad by chaining 
14 tha number of blocka needed to itore all of tha data caotainad ia tha 

17 data racord. Tha chain numbera 24 of tha Individual blocka making up 

U a particular racord ara automatically mada I da a tic a! aa aa to kaap 

19 track of tha blocka on which (ha racord to • to red. Tha Uat block ia tha 

20 chain It da no tad by tha appaaranca la tha data araa 2S lha rain of an 

21 and of racord character 26. 

22 Te accommodate tha dl/fereaca ia region lengthe. another 

23 obaervtttoa concerning data baa baa a mada. The obearvatioa la that. 

24 aeaumlng tha total amount af data ttorad in tha atorago ayftem remaine 

25 approaimataly the aame. the amount of data contained In any one region 
2b wrli not vary significantly over a period of time. Tor aaampla, although 
27 people move into and out of a city thereby changing tha actual llttinga 

21 la the tola phone directory, tha proportion of people In the city having 

29 namea ba tinning with a particular letter of the alphabet will tend to 

30 remain approaimataly tha aame. 

01912b ••• 
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th.. ..Hnun4 U .tconUAC. with tbtw tiulyU ud th. r.gion. 
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, B ol*d..l block. mOL- u. . P.'*«-Ur r..or, « . ld.„lic»l. t.cb 
f .c.rd un-1-.u. U .a •» I* «• *. .po..,^. 
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U.t block coatitnlof tho record. 

JUf.rrU* «»« » Fl... JA * C ' 40 ««»""» U 0< 
US. ... - th. ch.l. »«mbo. 14 -l* r..p.ct to tho .-bj.ct m .0,od I. 
4ooertbod. Pr.l.».blr. th. I.'d..»j»«4 - '« «»«. 

btack l^U.Ud « b.i«» .«.P*T «. .u b ..o«.n« d.u -( . ~<o,d U 
,o«.»M «d «b.l».d I. •»•»»•"• b,0<k - SiBC * " immt "' 
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I hlooho mut bo skipped before writing of data it la emptf 
| UMki. CaftlaJag *«ro<ore ro*«lred to kscp track*! the blocko 
} CMUlftiAi * HrtctUr record* 

4 U rig. J A It U that the ctwtUu regie, wo* 

» smpty esxept for the regtoo surt ftad block start symbols 20 too 22. 

V * It lo further * stums 4 fhftt sevea records ftre wrlttea •ee.ueniUUy lata 

7 Che regie*. To olmpllfy *• eaftmalo of too laeeaJwa, ooo record will 

4 ^ g be completely writtoa for each complete cycle of the memory. Fo# 

9 cooveelence lo hoepleg track ol particular recerdo la coplftialao; the 

10 example ol Fig, J, eeck record lo eostgaed ft specific avmbor. U 

11 pretties, thoro lo no aecessity to oo d* si goats each record ilnco the 

12 chftio number eutomftticftUr heepo treck of tho recorw evoe though It 
IS may bo distributed throughout o regtoo. 

h'l u Thee, lo fig. SA M m records are stared. Record oo* 1 

IS io thrse blocks lo leegth sou therefore I* stersd to block ooo. 1. 2ia4 

14 S. ftscord no* 1 lo l«« blocko U leogth oad U seared la block ooo. 4 

II ftAd S. while rocor4 oo. 3, which U five blocks 1* length. U stored la 
II block ooo. 4* 10, ete. Each record thus continuee to sequentially 
11 ftdjacsat blocks so4 chalalsg U not oecsssary tlaco oo blocko oro to bo 

20 skipped. A compUto record mey bo resd by ifterely continuously 

21 * reediag dots until oo sod of record cbsrscter is detected. 
II Ths method to bo utilised la practice aormally determines 

23 4Ad writs s ckftla numbers eeea whoa oo blocks oro skippod since 
I J 24 whs Iks r Any will bo skippod is not kaowe U odvaace. Thus, rocord 

2$ ao. 1 bogiao la block no. 1 sod this becomes tks chain numbs r for that 

24 rocord. OlmlUrly, rocord ao, 2 begtas la block ao. 4, so "4 M bocomss 
27 tho- ckftla number for thftt rocord, sic. 

lg Roforriag to rig. IB, rocord ao. 2 Is purged and • now 

2* record, ao. io stored io the memory 

SO Ao will bo described with respect to the eystsm, chftiaiag 

019124 .10* 
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t mm in provided tor coasting or keeping track of the individual 

2 bitch aumhero aatil the do aired record le located if a record; le to bo 

1 forged or reed, or until the firet empty block ii located if • record U 

4 to bo wrlttea. Th« number of iho (tret block to located le the chela 

$ avert bar for either tho record to be purged or rood or of tho record to 

4 bo written* 

7 Inferring additionally to rig, 1, te purge record no. 2 la 

• accordance with tho aubject method* the CPU energise e command purge 

f line 34 tad commend read Line 41. The date from block ao. 1 ie thea 

10 road out oa cabloa 30 aad 31 te CPU 10 for IU prog ram 12 to determiao 
1J whether tte data deaotee tho dealred record* Since tho deal red record 
12 le record ao* 2. ao comperteca te made aad the CPU provide a iaa«u 
1J pot algae! oa reject Uao 33. TWe cauaee the eye tern to thea read tho 

14 data from the aeat block having a chala number aad block number which 

15 are identical, which le block ao. 4. Thea, a comparison le mode by 
14 the program 32 and ao reject eigne! ie t ran ■milted oa line 33. The 

11 lack of a reject eignai en liao 33 together with a command purge a i goal 
II of two -ch tractor duration oa line 34 caaeee the statue character 23 of 
11 block no. 4 to bo altered from "full" to "empty. Block ao. S will 

20 have the eamo chain number ae block no. 4 and therefore le purged 

21 Automatically, upon matching the chain number, by altering the statue 

22 character. Tho purging ie ceaaed by detection of end of record •ymbol 

23 24 wlthta the data are* 25 of block ao. S. 

24 Hie new condition present la Tig. 3B ie that record ao* 2 
29 wee merely two blocks la length whereae record no. • le four blocke 
24 la length. Therefore, record no. I cannot be written completely in 
21 coaeecadvely adjacent blocke aad eome block* muat be akippod. 

20 la scoring record ao. I. the eyetem detecte whether each 

29 block to empty or full aad whoa it comee to the flret empty block, which 

30 ia this caee ie block no. 4« It begtae to etore the new record. Thue, 
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too first two biocke 0 f ,.€« r d no. g 4rt tlor# d la block noe. 4 end 5. 
Too lyiten 4tucti that tho followiag block* a*e fall «o it doee not 
•rUo. Tk« lyitim tkoa look* for the uit empty block, which in this 
eaee I. block ao. 22. follow.* by block ao. 2J. wherein (ho two 
remaining block, of record ao. • are then i cored, to. particular 
orge»iaatioa chow*, therefore, alwaye teada to pock data toward, the 
/root, denoted by tho region .tort chwacur 20. 

•pacifically, * •ubto^tMai cycle of tko memory after 
record ao. 2 U purged, record ao. • U writtea lata etorage. TMa lo 
Accomplished by writing data lato file control unit 11 oa liao 40 tad 
eaorgiaing Ike command writo liao 41. Tko eyetam will than wait for 
*e irrtvd of the flr.t block hiring a mtue charac-r 2) indicating 
that the block U "empty". Block no.. 1, 2 aad 1 are indicated ae 
being "full". Block ao. 4. bowerer. ie now ladlcaud aa being •'empty". 
Immediately, the a umber of that block le written ae ckaia number 24 
within the block aad tho data of record ao. • ie writ* a via write cable 42 
la data area 29 of block no. 4. 

Tfce writing of the data ie etopped at the ead of data erea 25 
and (he ecerch continued for another empty block, la thU caee, block 
oo. 5 ie aleo empty, eo that tho block aumbor of the firet block con. 
Ulniag data from record ao. which it block no. 4, ie writtee aa tho 
chain number of block do. 5. Then, actional data of record no. I wiU 
21 be written (a data area 23 of block no. 5. Upon reaching the end of 
24 data erea 25, the search for tho neat empty block continuee. Block 
do*. 4.21 will all be indicated aa "full", and block no. 22 ie the firet 
empty block. Therefore, number 4 le written ae the chain number in 
block oo. 22 and Additional data from record no. I written in data area 
25 tho roof. Block ao. 21 ie aleo empty to chain number 4 will .gain be 
writtoo and the remaining data of record ao. ft writtea therein including 
end of record character 24. Writing end of record character 26 ceatee 



25 
24 
27 
2B 
29 
10 
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1 farther operation of the *y*tam for acekiog empry Wock*. 

Z Therefore, the data oi record oo. I ha* beeo aulorr eeicaily 

3 written (a the flr*t available *mpt/ block* ther*b, packing data to the 

4 front tad o aimple chalnlog number automatically tee* rated lor keeping 
9 track of the record. 

4 ScUl riUrrttg to Fig *. 1 and 3B, aa «*ampl* o< readiog 

? the data of record oo. • U «Uttatrtu4. Th* frog ram 32 of the CPU 10 

• cmni tho CPU to nUct tho dealred track and t-» tranemlt a itgaal oo 

9 command read lUe 43 to Ale cootrot unit 11. Toe fll* cool rot unit 

10 roepood* by caviling tho data from hwch oo. 1 t*> U r»ad out oo cabUa 

11 SO aod 31 atoco It la tho flrat block of a record- The CPU receive* too 
U dou aod Uo p refrain determine whether tho doairod dot* la being read. 

1) Sine* tho doaired record lo oo. no comparieon la made and the CPU 

14 provide a *r ~*tput aignai oo re>t<t lloe 3). THl* cauaea tho eraum to 

15 thao akip block oo*. 2 aod 3 atoco they are not tfio flrat block* ed a 
14 record. Block no. 4 I* then rood aod die program Indie at* a that tho 
1? deelred record haa beeo located and oo reject signal I* transmitted. 
10 Thla eetaclWae* block no. 4 ao tho chaio number ao that tho ayatem 

19 automatically read* out tho data oi block no. S. aklpa block oo*. 4*21 

20 aod read* thr dau of block noe. 22 aod 23. Tho end el record caarac- 
i.1 ur pre teat to the data area oi block oo. 23 cauee* the *y*t*m to c«4»c 
22 tranrmlaalon cl data. 

2) Too*, tho CPU merely eelect* dee* red data aod. one* the 

24 aelecUoo baa been mode, tho ayetaen automatically tranemita oo cable 30 

25 oaly tho data completing the remainder oX the eelected record. 
24 Pig. 3C illustrate* merely a continuation of the above 
It deacrihed method whereto record oo. I contained in block no*, 1-3 

20 ha* boon purged therefrom and record no. 9 inserted in block not. 1-3 

29 aad 24 with chaio number 1. waicb repreaeote the firat block in which 

30 dau from record oo. 9 la written. 
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r available tip*. Although the dram unit it with only two head* 101 

I aa*VM2» Ail preeeatly available unite utilUe a plurality o* head* which 

> etcher ore tutlmiT, thereby firing w mi o* heed* lor each track. 

4 or which payalcally moft tho hood* from po.ltfoa to poeltlen to trace 

5 oat * plareJlty ol trwki. la either ceeo •witching to reared becweca 
4 the vextoa* hu of heede oo e* to communicate with all ol tho desired 
7 treck*. Tho echoaiedc diegrem ihown U Tig. 4 to therefore mttM to 
• Include any ol tho echemee u4 tho Uluetrotlaa to merely el o ting to 

9 pott ol hoode communicating with * eelected regioo which comprieeo 

10 merely * ttogio treck 101 a* deflaed by the aet •< heede 101 end 102. 
H Tho dram circuit tot counur-clockwtee, oo shown by 

12 104, to that rood hood 101 rood* the dot* bolero U appear* urfit oHo 

1) hood 101. Tho dUtanc* ttierebetweoa moot Amount to at loaot ooo 

14 charactar la length, but Looo then ooo bloeh U laag*. Hot oil ol tho 

1$ presently available drum unit* oro oo coo* true tod; therefore, thooo 

14 particular unit* mutt bo modtAtd .lightly to bo «*od with tho oy*tom oo 

It Uluttrotod. 

)g WlthU tho drum unit, rood hood 101 to coanocted to o rood 

If • ampUIHr 10$ and wri* hood 10* t* connoctod to o writo omplUlor 104. 

JO Thooo meroly amplify aad proporly compoaaete tho eignalo (or proper 

21 r coding or recording. 

21 U rig. 1, die control unit 11 oad cyclic file 12 oro ehowa 

23 oo aoporot* unite. Thle i* ia h*opiag with tho recently developed con- 

24 copt ol * oporoto (Uo control unit*. Howevor. tho *ub)oct Invention to 

25 equally woU odoptod to bo tacorporated ta o file control unit contained 
24 wtthta tho coMoot ol a cyclic (Uo 12. 

JT Tb# aormU nio cootrol unit cootaia* a do*orioU*or 110 which 

20 lo connected o> road amplifior 105 and a eoneilaer 111 which to connected 

2* to writo omplUlor 104. Moot ol tho preeeatly available dram unit* *toro 

50 data ta tho aortal by bit. aerial by charac*or form, wherse* mo*t digital 
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; 1 coasting irikini uttllM digital dau U tho paraltel by Wit. oorial by 

3 charoete* form, that, doaorialiMr 110 accopta a oorial tiring of 

S . dau from road ampliflar 10* aad otoroo tho i*m« *»Ul tu/flcUot diU 

4 to rocotvod to m«k« up a eimpUd coded char M»f comprising, for 

% tiMtpU, oaoua Mti. Doterialiaor 110 tho a transmit* thU character 

4 os * cable which coaUUi, for eaampU. ••wo wiret. U Fig. 4* oil 

7 of ibj heavy Umi are ouch cablne and all of tha light Uaoo comprtoo 

• tingla wires. Serialise r 111 dooo the opposite and coavurtf cheractoro 

9 of parallel bit* la to character* of oorial bit*. 

10 A single character rugtotor 112 to coot<u< o deterialiaer 

11 110 to receive tho parallel dau thorefrom after • chsricur hts been 

12 deeerteltaed and then stereo me character ma til the swat character bao 
IS been deeerlallaad. At this tlm«. tha register Is nut by a clock pulse 

14 a&4 tho saw cbaractor road la. THo output of tho regiater thorofort 

15 comprisos a single cbaractor laating (or os» character poriod (the timo 
14 required to do oo riallao • character). 



17 AU of tho remaining circmltry • bows la rig. 4 U equipment 

10 which muot bo adoo4 to tea eundaro fllo cootrol uail 11 of rig. 2. Tho 

19 clochiag puleeo utilleed to drive tho circuitry of rig. 4 may bo obtaicad 

20 from tho standard cloch source* for tho fllo control onlt. 

21 WDTI CIRCUITRY 

22 Ao 4s scribed with respect to Hgo. 1*1. tho CPU lOwritee 



21 dau by traaomittiag tho data oo cabU 40 and by transmitting • com- 

24 mond vrid oigaal oa Uao 41, both to tho fllo control unit 11. Tho CPU 

2) and Ita program have nothing mora to do with tho dau to bo written; 

lc rathor. tho actual otorago of data, including packtag tho dau toward 

27 tho Cxwat, to automatically accomplished by tho system of tho subject 

20 ln»oo*toa, 

29 According w tho abovo method, tho system store* tho dau 

10 temporarily, do tec to woo tho r oach block to empty or full* and whon it 
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1 mmi ft* tko Artt ompry block, ii bogiao to aeoro tho aov rocord. 

2 Taa-runaiaoor oa* tko rocord la tkoa •wr«d U oach aubaoquoatly 
} aoaiUhla empty block oatil tha and of rocord lo roachod which it 

4 doaotnd by aod at rocord chtricur U. Additioaal laacti on a lacludo 

5 tho changing ol tko atatno character 23 of each block la which data U 
4 oaaored from "empty" to "full" u4 tho caubllehmoat el ft chaining 

7 number 24 vkick denote e ail a loch a coauialag tha particular record. 
• Inferring now » Fig. 4. wke* tho CPU Uuimiu data oa 

0 cakle 40 t It !• receive* ta en Input buffer r« fit tar 120. The Input 

10 bulla r N|1itar la of an/Octee* capacity to koU tha loageet record to 
XX bo unaamitted by CPU 10. The regtotor io of the ehllting type **d 
12 tho input data U gated tack that tko Oret cbirMMr tkereof appeare la 

11 tho Bret atage of tko butter, the ««coo4 character la tko eecoad auge, 

14 etc. Wkea * poaitioo eigaal *rpenre oa hXACOUT tape* 111. tko 

15 re gt iter ehifte eador tko control of a clock eoarce eyachroaiaed by tko 
14 4m 100 to «• to txnaamlt on character at a time through OR circuit 
It 122 to eerialiser 111 beginning witk fee character ta tko flrat atage ol 
It tko buffer re gterar. Tlio traarmleetoa to aerialUor 111 continue e ao 
10 loag *a * atgnal appeare oa READOUT Input Ul. Tko clock rata lor 

20 controlling tko akiltiog of tko rogtatar ta auck that eerialieer 111 ie 

21 ablo to eerlaliee tko data to write ampullar 104 and write head 102 

22 ai tko propor bit rota ao determined by the rotational apeed ol drum 100. 

23 Tko commend write eigaal oa Ubo 41 oporaaia a latch 

24 circuit (not eaown) vkick ia tura oporaua ewUchoo 1)0.117 to tko "W" 
29 or "write" poaitloa. TXo latck ramair.0 oa until auck tlmo aa tho CPU 
24 traaacnito ottkor a command road or a command pur go eignal. 

2T Aa prooiooely atated, tho data on track 10) ol drum 100 ia 

20 caatiaaaUy road by road koad 101 and raad ampUftor 10). Thia data ia 

20 transmitted to deeeriaUsor 110 which coararte tko dat« into parallel 

10 character a lor tranemteetee to a 1 agio ckaractar regteter 112. Tho 
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' . Ji** 1 '*"* *• ** U "P"*-"^ ••* ckartci., for tka aur.tia. W 

Um# * *• ••••riiaaar 1* caavattta* A* aabaaa.aaat clurunr into 

« Mffallal 



paraU.I farm 

» 



Tha aata »u>r»« by tfta raglaur aapaara as tha paralla] 

• 1 „«. UO ...ch e—ct.4 «. clreult ul> UtMt „ tlM 
' tun ei«„, Ma. «, ^ .„„ eirewlt M1> |m|a <lrc-1 , , 44 ^ 

• awttck Ul. 



•witch US 



Dalact r.flo. ,u« circuit 14Z d.Uct» ih. raft«a .tart 

10 chart..,., ... lafvlJI<l((n>NuU , l4(i TM.ci,.*, 

11 I. • «Md.H U.U «|, eBM „ , ravt<u „ .^.^^ 
U racal.. o. eal^a 140 a, .UaWU .In*, c.rt.ta, ». W| 
» camMntlo. maUn, «. raglo. ,un character. TW. awtpwt I. 

» ~„.U. a. „bla 140. wk.eh li Iha aaa charac, <„,.«.. ^ , U|U 

M cbaracur raglitar »J. 

" U ~ m «• «•»*•«»« «o Ih. RESIT lapat oi biach couaur 

M »». uOJt.irCMSl. ^-XTON.npu,.^,,,^.,,,,^.^ 

M m. ax T ON lapu, .1 w rt . compUt. nip-lla, 154. and «. 

zo Mtarriaontaf »,,,, fgttttt m. 

" Aa .ill ba ..pl*i».« haralaa/tar. «ha luacd.. •/ block 

it «.«»ur l»t i. - ecu., », avnb . t « bU<h , d , u<w- ^ Mr§| 

"*Ubta.«,« yb U.h ».*•«*. A,r.,^ CM ,u B . l ,.lli l „ 
" U> * efc4to TW.I-ra. « ,. M «... 4r7 «,., ^ e-UI1Ur ^ 

« ra.at t. ..r. a. tha ba^.i., tf ... r . |1# . „,., ,„ ^ ^ 

" -«*«P»««. Th. wr a-c.1a^....n n . IJO... 

*» r..,* *f «Uu<da« th. ragio. .un cbaraef r a««.maU.ha. un. 
2« raaautaf af eeantar. 

M A •Ifmal ippa.rnnj a. Una 1M U „. a .mUu« by OH eir««M 

JO 1)2 .. A. ItT ON uipM » Wa«h *•«»«., Ill.Wlav 1S4. Tfca black 
DHlIi ^ 
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r:^ iX tWll, "» flip-flop, a* wtU tea aapUiood kirtlu/tar, aatrola AND 

\r^* * '21'' ** 

t circuit ISt i» gtu block iu?t aiguala audi 4* ampty block l« d*«*ctad. 
) Tho*, tko block ct«tir viU coaiaia tka cuimWr of tka block la which 
tko racordlae, ol data la tefu. 

Tko kaoic fuactloa of *o ragto* atari ckaractar ia (btnfirt 
to nm« tk* aatfro araaaa* ao tkot II U 1**07 t* partem tk* proovr 
fuactloa a* cammaaood by tko C*U. 

Datoct block a tart circuit 141 ia * logic circuit for *«Uctl*g 
tk* block lUft ckoroctar too aopplylog 4a output algaaJ 140 la 

raapoaao tkar*t*. Too dotoct block tun ci remit la a circuit a tail** 
at tko dotoct ratio* atart circuit 142 ia that it ia logically or raagod to 
dauct too coenbiaatloo a* bit* appoariag o* caklo 140 ubick comartM 
*o block attrt ckoractor. Tko output of tka circatt la a voltage U«*l 
ukick Ium for iko duradoo of tka appoaraaco of a block atari ckoractor 
at Iko output of aiajlo ckaracair rogiatav 111* .Tko output llao 1*0 la 
coaooctod to too IIT ON iaput of autua flip-flop 1*1, ooo ckoroctar 
alftglo akot circuit 1*1 **d AND circuit 1S7. 

Too format arbitrarily «••« i* rig. 1 for block* place a tko 
autao ckaroctar immodlataly aftor cko block atari cb arte tor. Tkaro- 

20 for*, sum flip-flop 1*1 **d om ckaractar alnglo abat circuit 1*2 aro 

21 arranged to ottllt* the aWtactioai of tka block atari chincur to *n 

22 gat* 144 for ooa ckaractar time Immediately following tka eea of tho 
block a tart aiguai oa Uao 1*0. 

Tk* 1ST OK too SXT Orr iaputa to autua flip-flop 1*1 *n4 
too iaput to oao ckaractar aiufU akot 1*2 all loclude 4 differentiating 
aarvork u*Uk reapeode aa tka negative -goine; porUoaof * poeiti** pul*o. 
T*p*> 9 aloco tko peaitiv* pulao tppeariag at tko output *f dauct block 
aurt circuit 14) la of da ratio* of a aingle ckaractar umo aa eetor- 
aloed by eiogle ckaractar rati a tar 112. tho 5CTON input to atatwa 
flip-flop 1*1 tad iK* iaaut to ooa ck«r*ctar aingla akot 1*2 ar« botk 
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. 1 * ififlM4 4« da tact black ttMTX circuit 141 taraa all. 
> 1 " ' • °»CB4rftct«f «IM^ <ko * Ut tharaby pr»v*daa a poaitiva 

} autpvt aa Um 141 far tha dmi dur atiaa al tha alngla ahat which it aat 

4 ta ha aUghtly io«|«r thaa aoa charactar tima. Ttta aigaal haanav 

% affact aa atatna fllp-Ao? Ul ti*c« tha SET Ofr iaput tbarat* raapanda 

4 aaiy aa tha aagativa*gaiag partlaa at* tha algaal* 

7 Tba aagatira-goiag portloa al tha aatput Iran* a«uct black 

• curt circmit 141 aata ea atatua Up-ao* Ul aa that It oparataa gala 144, 

9 which ramaiaa op«a, aa laag aa tha at goal aa Uaa 14) ramaina paaiHra. 

10 OUghtly mara tha* aaa charactar tlma Utof, alagla ah«t 141 turaa ©If. 

11 Tha aagadya-galag aardoa at ita aut^ut aigmaJ caaaaa atatua flip-flap 

U 141 la term all aa aa aa term art gat* 144, blacking any further character a 

11 appaariag aa cabla 140. 

14 At tha ttma gaia 144 *aa optaed ay atatua flip-flop 141, 

15 aiagla charactar ragiatar 1U coacludad traaamlaaioa mi tha black 

14 atart charactar and racalvad tha ittbi charactar from daaarialtaar 110. 
17 ThU charactar la etarad by the ragiatar far ana charactar Un»a during 
II which tha character ia UaAamittad aa cabla 140, Gata 144, having baaa 

19 oparaud by atatua Hip* Hoy 141, traaamita tha atatua cbaracur o*i r 

20 cabla 170 ta datact at*o»* full circuit 171 and da tact atatua empty 

21 circuit 171. At tha caaclualao al traaaraiaaiaa al tha atatua charactar* 
21 Hip -(lop 141 clo aaa tha gata aad black* traaamieataa al furthar charac- 
21 tare by tha gata* 

24 Clrcuita 171 aad 172 ara atratghtfarward logic circuit a 

15 aimtlar ta dabect ragioa atart circuit 142. Circuit 171 raepanda to tha 
14 aigaaJa appearing aa cabla 170 cocnprielng tha atatua full character 

17 a*eVreenonde by prwvidiag an output on Uaa 180. Circuit 172 aimilarly 

20 daaacta tha arrangement al algaala aa eahln 170 rapraeaating tha atatua 

10 a maty charactar aad reapende ay providing an autput aa Una Ul. 
10 Tmm preeeot tyatam ia daaigaad ta write a recerd ia tha 
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1 IWftt AV4iUbU «mpcy block 4od to cooto •riling «fur tho «nd of ncoH 

2 •ytnbol hot boo* dottctod. U I* probobU thot. o. M m« occooloa, tho 
| OU oHU *tim dot* tot* tho Uput buffo r rogiitor 110 boforo tho 
4 proriouo crclo of tho druai hoo booa complotod. Tfcoroforo. It U 

oocotoory to pro*unt tho ootoction erf tuojo ompty cfc*ri<ttri from 
4 coootng tho lyium to -rilo 4. Uc*»l>l -w r.cord inc. ttorogo ^ * 
7 *~ cyclo of tho drum boo bogua. 4* Indlcotod by • «gf .tart tk.m«r, 
$ TIM obo*o It 4*compUUo4 by *rltn ctmpUu flip-flop 154 

9 **4 AND circuit 154, Writ* complotn flip-flop 134 lo rurno* by tho 
oppooroac* of o puioo oa lino 150 Iodic *tUg tho dotoction of tho rogioo 
«UM cborMtor by circuit 141. TUi. l> turn. proridoo ono input to 
AND circuit 154. Too flip-do* U *u**d off by tho tppoaraoco dl * 
jhJ.. m Uoo 182 vhlch UdLc*tot «U aa ood of rocord characur ho* 
booa dotoctod, 40 will bo capUlnod boroiaaftor. 

Thu*. writ* complota flip-flop 154 If tum#4 oatltU 
bogtaning of 4 rogioo to 44 to pro rid* oao Input to AND circuit 151 ood 
thorofry g4U •Ignalo from ootrct mm* empty circuit 171 appearing on 
Uno 141 to «*itch 134 «nol aa *a4 of rocord character boo Woo d.ucwd. 
By thio moon* t»o flip-flop 154 control* tho joting of tho output of 
dotoct M4tu* ompty circuit 172 loch 'hot tho dauctloa of *t4tu* ompty 
character* oporato* to -rtta additional data oalr until tho «*d of r.cor* 
character of tho rocord boing writua bo* bo*n douctod probating thn 
U writing of 4»y additional dot*. 

24 Switch 134 U U tho writ* posltioa thoroby allowing •itaale 

1$ gotod by AND circuit 154 to 4ppo4f o. liao 190. Lino 190 U c.na.ctod 
U to owitchoo 131 4*4 HI. to iho 4CT OIT input of Meek countor flip- 
XT Aop 134, and to on* character doUy 191. 

ja, Swttch 131 1* thrcvn into tho write pot moo transmitting 

•into* ompty oignol* to *et *tatu* full circuit 1C* and OR circuit 101. 

Aa obioct of tho •y«um I* to ttup oil block* Indicowd oo 
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1 being f*U end write date 1* tht flint avallablt blocks. l*~*ier*. It 

' r It necessary to change tht states character fa tech block In «fi1cb 

date 1i urn tea froa Wt« "fair. To accoapHsh tills tht output 
of detect status eepty drcjlt 172 It used to operate let status full 
circuit 200. Tho set tutus full circuit comprises o plurality of single 
shot circuits connected to selected lines of cable 202. The coablnetlon 
of signals on these lints as generated by tho single snot circuits coa> 
prists the status full character. Tht tingle shots art actuated by tht 
appoareaca of a puts a on lino ISO and provide outputs lasting for a 

\J 10 sufficient period of tlea to bt transmitted by Oft circuit 203 to single 

f< 

t. character register 204 anal to ttt tho register vita the status full 

\.- 

V character. 

Single cha meter register 204 coaprlsts 0 parti HI storage 

r i register on da up of a plurality of flip- Hops and also comprising a 



plurality of AHO gates, tadi associated vita tht output of a nip- flop. 
The SET OR Inputs to tho flip-flops art connected to tht vires coating 
froa OP circuit 203. The SET OFT Inputs to tht flip-flops and the) 
control Inputs to the AJtO oatts art both connected to contend readout 
line 20$. Tht SET OFF Inputs to tht flip- flops Include differentiating 
i . 20 circuits causing tht flip-flops to turn off as a result of tht neoatlvt* 

* going portion of a positive pulse received froa line 205. 

* * , i 

i ; Therefore, date appearing at the SCT <M Inputs to the fllp- 

I » r flops froa Oft circuit 203 turns on selected ones of tht flip-flops* Tht 

♦V | subsequent pulse appearing on coaaend readout line 20$ operates tho 

ARO gates to transait the date froa tho flip-flops to cable 206* The 
si one Is retain oa the wires comprising cable 204 until the pulse on 
Una 20$ ends turning off the M0 gates. The negative-got ng portion of 
tht ptlso oa lint 20$ also operates tht SET OFF Inputs to the flip-flops 
thereby resetting the register. 
30 The sane pulse that operates set status full curcult 200 Is 
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t . trteoerltted by Ot circuit 201 to heed delay end siogle shot circuit 207. 
Tfco hoed dale* e* 4 Single Shot circuit 207 coeprlies two lerfelly 
arranged single shot drculU. The first single thot Ms en output 
which 1s (tonally en end tho circuit responds to tht epeeorince of « 
pulse froe OR circuit 201 by turnip off for e specific tleo period. 
This t1at ptriod Is selected to eouel the deity tine between the 
appeorance of a pulse thereat is a mult of reading a sutus character 
with rood hood 101 and tho Appearance of tho beginning of thit sutus 
character under wr1U head 102. loss tho tine delay Ouo to operation 

10 of register 204, serlellxer 1U and ea?11f1cr 106. This tleo period 

till bo the sam for each block rocorded on drua 100 end a Hon tho 
ditoctloo of A sutus character to control tho writing of the row sutus 
character In tho see* physical position on tho druo. At tht end of tho 
t1nm period, tho first single shot returns to Its nemoily on ttiu, 
thereby opera tin* tho second single shot. The second slivgln shot 
rei ponds to tho positive- going portion of tho output froo tho first 
single shot by providing o positive output pulse one character tie* in 
length at Its output. This output Is trans flitted to cno character deity 
circuit 208 and to single character register 204 on coraand readout 

20 line 205. 

Therefore head delay and $ Ingle shot circuit 207 controls 
single character it litter 204 to goto the output of the register to 
serial Iter 111 for one character tint during which tine the status 
cherector that operated detect sutus empty circuit 172 1s under write 
head 102 so as to thereby alter the character fron 'erety* to "full". 

As sUted previously, block counter flip-flop ISO controls 
MO circuit 157 to oaU block surt signals to block counter 1S1 until 
a* eopty block Is detected. Thus, the block counter counts the block 
lUrt signal of every full block and of the first ecpty block to that It 
30 thoo coottlns tho nunber of tho block In which the recording of dau is 

begun* 

•23- 
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• ~ BUck cou^r 131 comprises a cosveodot^l sat of four 

2 stacked ria* ctviun, sack reprssoatlag a digital order of magnitude. 
1 The output of each ttAf« of each counter to props rly coded and eon- 

4 nectod to the iui« est of per a Us i wires by means of OR circuits. 

5 Each om of the rssultaat four hii of lines is connected u# * gate 
4 circuit sad the gate circuits are cvnMcuf through OA circuits to 
7 cable 210. Too gating inputs of tho gate circuits sro connected to 

• various sugos sf a tupping circuit, which operates st tho character 

• row. Tho suppiog circuit comprises five stages, tho first •tags 

10 bolog connected to tho goto circuits connected to she outputs of tho 

11 highest o rdei ad counts r, etc*, south* (if* stage Is o root sugu ucx 
U cofiMeud to any Urns. 

13 Tho CATC input to tho block counts r is connected oo os to 

14 turn off the rost stags of ths supping circuit sou to turo oo tho flrot 

15 ettgs. Tho first stage remains oo for ouo choroctsr time sad thou 
14 turas off aad turns tho second stsgo oa. Tho supping continues us til 
17 tho rest stage is Ursa 4 os. Tho rest stage the a rentals* oa until 

It sgsia activated by pulse oa the CATC ioput to the block counter. 

19 To obtaia tho proper cbsla number, dte refers, tho region 

20 start signal sppeariag oa line ISO ope reus the ftXSET Input to block 

21 counts r 151 to thereby reset the counter to sere sad also appears at 

22 the SET OH iapat of block coeatsr flip-flop 1*4 to thereby turn the 

23 flip -flop oa, Tho output of tho flip •flop thus provide a one input to 

24 AND circuit 137 thereby gating aubeeeuent block a tart signals sppeariag 

23 oa liao 140 to the COUNT input sf the block counter 131. The counter 

24 counts each such pulse so recsWsd and rstatns the cumulative count 
27 until again re sec 

24 Ao previously stated, the no g.b>s -going portion of tho 

21 output of detect block start e Ire ait 143 rums status Hip*ttcp 141 oa. 

30 Ths output of thia flip -flop is connected to the GATE Input to block 
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'counter 151. Therefore, lewdiately upon counting the block stirt 
:'WlM froo lint 160, Utt pulse frm status flip-flop 161 starts the 
stepping cvrcvit to trtnsoit the count registered by the counter onto 
cable 210. The motor coeprites four sequential characters, e«ch 
. being transmitted for one character t1ee. 

The block counter flip-flop 154 rewalrts on ind the block 
coulter 1S1 continues counting so long as each block 1t fell. As the 
first eepty block appears at reed heed 101. Its block sUrt character 
1s dttected by circuit 143 end the resultant pvlse on line 160 Is counted 
by bloc* counter 151. Subsequently, 1tt status cUracter U detected 
by detect tutus tupty circuit 172 and a pulse transmitted on llae 190 
to appear at the SET Off Input to block counter flip- flop 154. This 
poise turns the counter off thereby reaoriog one Input to AM) circuit 
157. This prevents afy further block start pulses from reaching the 
OOulT Input to block counter 151 until the nest region start character 
Is detected. Therefore, block counter 151 retains as Its output the 
nueber of the first available block having a status character which 
Indicates that the block Is oopty. This Is the nuaoer of the first 
block 1n which data Is written and constitutes the chain nueber for all 
following blocks In which data from the particular record Is being 
written. 

The output of the block counter is connected to conpere 
block count and chain nueber circuit 211 and also to switch 113. 

The object of obtaining the chain nueber in block counter 
151 Is to write the chain nueber 1n all blocks In which the particular 
record Is written. Therefore, the predetermined delay of head delay 
end single shot circuit 207 1s utilized to control the writing of the 
chata nueber Into each block tawed lately after the status full character 
1s writ too therein. Thus, the output of head delay ««d single shot 
circuit 207 Is connected to one character delay circuit ZOO. The deity 
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clrcvtt cemprlMa uy wiublo daiay maaM for duplicating *t tta output 
* pulaa racolvod at ita input aM character omo Uttf. Tko P«rp»*« •«* 
Oil a d«Uy U to provida • pulao fat wriUnf tha chaia wimb»r om 
chAiutir ttmo altar Om haftaalag of writing 0m lUftii full character. 

Om ckaractor dalay circuit 204 U chmcm4 through rwitck 
110. which la La th« writ* poaiaoa. and 11m 214 to tko CATC input of 
block couiur 151 u4 to four cknrnctar diUf 214. Aftor head delay 
and tingle aket circuit 207 provldea m output ea wmmud readout Um 
20 S id traaamil tko mi tut** full character to be writtaa la 0m atatue 
poaitloo, om character dalay 201 diUyi aia pulM for om character 
time, during wkick tha ttatua ckaractar la he lag written, om) trtaacniu 
tee pulae a\ rough rwitck 110 to the CATS lope* of block counter 1S1. 
Too pulM then op* rate a Oio stepping circuit ao oa to gate tko ckaia 
MunUr ooto cable 210. 

Cable 210 la conn* c tad to compare block count aad chaia 
number circuit 211, to coot para ckala number aad purge raglator 
circuit 217, aod to twitch 111. Switch US ta aat la tha writ* petition 
thereby ttaaamitting 0»o chaia oambar through OR circuit 122 to 
aarialiMr 111. Tm a* rialiMr aerial i a* a each of the four ckaractar o 
aoquor.tlally and traatmitt 0m aortal data to writ* amplifier 104 whick 
write* tkadnU. via bead 102, lata tha chaia aumber poiitioa of 0m 



Tm refer*, tna block counter kaapa track of tha aumbar of 
block atart ckaractar a detected until, aad including, rkat ol tha (Irat 
•electee! aeipty block« aad hand da lay aad aiaglo abot circuit 20? aad 
ea* ckaractor dolay 201 gata tko aumbar th rough aariellaar 111 aad 
writa amplifier 104 to write haad 102 ao aa la writ* tha numbar in tko 
chaia oambar petition of tha flrat available amply block. Block counter 
flip-flop 154 than block* AND circuit 1ST te prevent tko block countar 
13 1 from counting aay additional block atari charactara. 



r 
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"V ■:;*>• 1 - : .U oock oooittoool empty boforo ibc dotoctioa 



2 
1 

' 4 
5 
4 

7' 

9 
10 

tl 
IX 

u 

14 
IS 
14 
IT 
14 
19 
24 
21 
22 
21 
24 
2$ 



of too «oo of record symbol ti too <U» bitaf '**ttoo, u cootroUed by 
vH to c«RfUu Dip-flop 1*4. i«tKl «UttM «»pty circuit 1T2 opintii 
boo* dolty u4 fiagU ikot 207 ood ooo cooroctar ooUy 204 to 
| M fro ckaio winter from block eo«»ir 151 to -«m »««d 102 t« 4* 
to tooroby o*rlto 4t ckoia »«mb»r loto «otk odottUool block until too 
rocord bo* completely beco vrltM into •*•»<*• 

Aftor fcooreaof aod «hda| the ckoio ****** r loto a block, 
too out W » »Hto too proper «no«ot of ton Uw cho dot* troft 
ol «ock «a»vy block cn«l to* «od of record cborocur it ectoctod ood 



A4 *Utod okore. too eutpwft of fccod delay ood tingle tkot 207 
ood ooo corrector doley 204 U treacmttted by rwttck 130 and I loo 214 
lo Com* caaractor daUf 21$. Too* ckerettor delay 215 «• •i»Uov to 
ooo character d«Uy 204 ted co m prise • mui for *ccor*uly delaying 
* gftttM elgaal for feer clocked ckaractor ttmce. 

DtUy 215 U connected tfcrouib rwttck 127, which U to fee 
"V" petitloe, and OR circuit 220 to *e SET ON topot to block Woftk 
fUp.flep 221. TVo flip-flop I* of coo«oodooAl conjunction and. vh»a 
tarned oo by o polee from 4«Uy 215. predate* aa o«cp«t ea line 222. 
TbU eotput rental** oo until cko fUo-floo i$ •«b#oo.uooUy eur«o4 off. 
&o wUl bo •soUiooo b«r«U«itor. Tmo ootpot Uao 222 U cooooct«4 to 
ooo boom* •* AHO circuit 222 ooo to owttcfc 114. »*itck 114 it io dio 
vrtM oooittoo thor«by trtotrntttiM ^* C T«< «ifool from iao fUo-flop 
9mm Uoo 121 to RJLAOOUT loeot of iapat feoffor rofUtor uo « 
2v?f tooroby comjlaf tko rofitar to trooomittho dot* thereto tarovfb OR 
Z*r drcmit 122 to •oHolloor 111. 

M tkat. far «ock block io »hUb <uu it vrtttao. tho output 

29 of ooo ckoroctor 4«Uy elrcoit 204 U 4«Uyo4 foor oo-tttioool ch*r*ctor 
10 tlMi by foor choroctor ooUy 215 doriof ohick time tho choio oombor 
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jorttotWttM kkck. Tfcaa, aolay lift 
mm UKk kagto flip-flop 211 vklck •purato* la*at ragiator 
lU trlmMUl fe* to .artalUar 111* Tka roglitor c*atrulio4 ky 
too tkaxaator clock a* tha AU cmtrol ulknuii traaomlt ooo ti*Ncm 
mi 4at* tor mm cUiUHf no*. Am to aifl too 4a ta tkorala aorf uaaa- 
•tt l ikm4 au cUf iciir ftr Ht ckiraur 4m ( iti. UrUU—t 111 
MfUaMt Nmn ckuKMri iW UuiaiU toa aortal aata tota agk write 
aaapUflar 104 to vrlto kaao 101 vkaro tka aata U wrltaaa 1* too 4atft 
araa W tko kiock. 

A* atatod akooa, tko output of kiock Uagtii flip-flop 121 la 
CMMtii^ vU Um 111. to mmm laput mi AND ci remit 113. Tko oekor 
lapu4 to tfc* AND circuit caaaprtaoa toa output of *o ckaractor clock 
mi Ik* Alo cooarol uolt, Tkaa, vkUo kiock loagtk Ait-flop HI U oo, 
tfto ckaractor clock pulaaa ore gatod toroagk AND circuit 111 to too 
COUNT lacmt mi kUck Laa*Tk ct«Mr 124. Tka kiock Wagth comator 
coanpriaoa ft ccuttwattoaal kiaarr c«iakr vkarul* too amtput la co co octud 
to OB, circuit lift. Tka coutir it a«t to cmai a prodatormiaod auaakar 
of pulaaa oc-ult/aiaat to tko aucokar mi ckaractora la too data araa mi 
aack kiock kafara pro<Wclag output, Toa Eaai a tag a ia mat labia mad 
providaa mm output puiao oao ckaractor lima la laagto aad tka* avitckaa 
rataraiAf tka cauator to tka '*0 M or "wil* iU|« mi tka couator. 

Tk«a a fca cou»Mr couata tka auaakar mi ckaractora la tha 
aata araa oi aack block aad tkaa providaa aa output aigaaJ of ono 
ckaractor tiM duratloo. Tola output io traaamttaad tkroagk OI 
circuit lift to too OFT laput mi kiock Wagtk flip -Hop ill tkarakp 
turmiaf tka Oip-flop oCf. Aa tka flip* flop ia toraa>4 oii, it r«m«ni tko 
iopot to AND circmit US dtoraky hUcHai fvrtkar ckaractar clock puiaoa 
froaa too kiock loagth couoiar 114. Tka turaiag mii mi tka block Uagtk 
flip-Oop 111 aiao rtoovti tka •igaai from tmm ACAIX)UT Input to input 
Wfar rogiator 110 tooraky ttoppiag further uaaacaicaioa af data to 
aarialUor 111* 



0 10 114 
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» • ' aparitoi fMf-^T **1 to bagla uta«mU«iM •! <Ut* Iram Input bu£far 

I : raptor UO .Imaltaaaoaaly «karactat clack pulact to black 
4 ctottr U4. Tha ct«t>r cavata tha ranter of eharaetarc t* 

$ * *a data araa aa* *«a turaa •* flip-flop ta cad traaamuakm 

4 ai data to MrttliMr lit. 

t - Datocdoa al eha a*»t black atari c Ha factor by dctoc* black 

• atart circuit us pr**<ua • ra«« iiUm im which »•••«• *• 

t Uag* cMilif to »ara. *Tha cmim f U lharabT »U««4 ta cooditiaa to 

10 ba*a cauatin, aaaitima lUp.flap 121 U toraad aa. 

II . At aaa pout. tha aad el rueerd character appaadad to <*»• 
U dfttft t»Uf vrlttii will ba da to e tod. Tkla raajdrea *» Unmediaaa 

IS ceeaatfea el vrttUt •* *»t aa «au Irani a teliewiag racerd U traaa* 

14 mlttod eacU the eeat raveladea el tha drum. 

15 TVs oatpa* el the lapel buffer raft a tar It ceoaoctod *reue> 
14 OR circuit 1M ta detect aad el racerd circuit 111. Circuit 211 eaaa- 
17 prtaaa a ceaueatieaal toflc a remit sUnilav to detoet reffiae turt 

10 circuit 1U. wkWk U arreaeed to raraaad to the data bite cempriela* 

19 (he eodol record char act* r by providing aa eutpu* ea Ilea 1*2. Tali 

jO a«cput leata aa loeg aa toe a ad oi record character la malataieed aa 

tl either al toe inpat llaaa to OR circuit 130 watch la aoa char actor tin* a. 

U Output Uaa 1U U caaaactod ta the S£T OTT lapel to wria* cecneieto 

n fUp -nop l$4. watch operate* a* previously «iplAl»ad, thraafh OR 

14 ci remit US to tha 1ST OTT tapat ta bla<h Watth fUp-aaa 111. *»4 to 

15 tka AXMTlnpata/ black Uagtkcauaair 114. 

14 Aa arwHoa.lr «tatod. tha autpac af Aa black laafik Oip-IUp 

IT caauaU tka ckaractar clack taaat to blorb Uo|tfi cauncar 114. Thva. 

It aa tatomt baifar ragtatar 110 traaamUs th« Aaal characiar of a racard 

It to aartaUaaf 111. tha ch tractor U alaa traaamtuad by OR circuit 110 

SO to) datoct aad al racard circuit Ul. Tka circuit da tact* tha and al 
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t . r+tmrt cboroctor t*4 provide* to Mpvt t« Um ill. Uereby tu**iAg 

ft. / e4X tbo We*b 1m|U aip-Oop Ul. TUe tim eel tbo tifooj oo 11m 122 

2 vhicb cppeere tt tbo BXAOOOT iapsi to tbo Upet baiter regteter. 

4 tbereby tormloobog tbo trtnooUtfloo mi 4ote by tbo remoter. 

s suc« bic«b iti|U nip«nep ui wee tm^ «a, bi*«kicg 

4 tbo iriMmUiiM mi fertber cboroctor dec* peJoee tbromgb AND cl remit 

T 21), block loegtb c»«uuif 224 mul be reeet wttbeon cemotiag to tbo 

• flod «t*gc. Ttei, tbo %• jtpe* of detect «*4 mi roc*r4 circmil 231 li 

9 eee4 le eperete the ftCS&T lepec o* the < •motor. rii*uli| the cowwi 

10 to tho **«"* or •root* «tcgo. 

it Bioch Wmgth flip-flop Ui U yrtt«««4 fret* iormi»g oo for 

12 tbo rocnelador of the iivoIiUm ec* tho 4rvn Olmec the eod mi record 

1) chAroctor eloe tmrme off write complete aip-Oop 154 which h!ocko tutu 

14 «aw*y pwieoe trmm roechiog heed deloy coo 1 lUflt coot 107 t delcye 204 

19 ood 219* ood flip-flop 211. Upeei completioei of tho rovelotioew detectleci 

14 of tkm regie* lUrt corrector mm oo writ* con plot* flip-flop 154 ee ec 

17 to rooot tkm eyotem cod egeia ellow poleoe %m> reech block loogth flip- 

14 Cop 211. 



If WUTX OPXJUTION 

20 Aoiorrlog tw rif. 38, too oaecnple Ulcotroted It the 

21 vritiAf ol record oo. • loco loo regie* oiter record) ee. 2 km* boos 

22 perged eed dctormioing eed epplyiog too urn bo r 4 «o tho chela camber* 
ft) ftoierrieg oeeitionolly to Fig. 1. the progrom 32 ol Um 

24 CPU 10 reecho* mm iaotrmctioc commeacUng thot ro<or4 no* 4 bo writtea 



29 lo too cyclic file 12. To aecompUeh thie, the CPU tolocto tbo dootrtd 

24 regie* by eppteprUte • if nolo oo uock oolect llae 24, which io Inter- 

27 protcw by flic coot rot cnit 11 to • elect, nm c octroi lino 29, tho deeirtd 

20 ireceY Tbo CPU Uoa triumlta o ilgool oo com mo ad vrtto lino 41 oa4 

2t trooomilo tbo 4*%m comprioing rocord oo. 4 oo write 4oto coblo 40. 
)0 Referring o<MltionoUy to Pig. 4, tho •Igooi oo lino 41 
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' 1 ' ' opnrtttl tho tnitchfof 00000 to throv prltchnt 130-137 to tht IT. 

ooJlir1to*» potltlon. P*c«rd tia 4 tppoortoo on ctblt 40 1s rood Into 
"*.;^r;. oW Stood by ^ byffor ro*1ttor 120. 

*; ' ^ ... Thtn, nothing of Inportanco Mppom until tho rotfon tUrt 
choroctor 1t rood by rood hood 101 t*d rood oopllflor 10S Mi 4 notorial. 
1 tod by dttorlollxor 110. Upon tho connlotlon of notorial latl on, 
ot tho ond of tlit choroctor t1i«, tho porollol doto 1$ trtnsolttod to 
Unfit durtcUr r*t1ttor 112. Tho roolstor ttom tht 4a U for ono 
character t1no di/rlftf, «Mch It transmiti tho dot* en 11m 140. Tho 

10 charactor It dotoctod by dotoct rogloo start circuit 142 oMch thorooy 

trononlta • signal en 11 no ISO for tho dmtlon of tho choroctor tlno 
thot tho choroctor 1s rocolvod froo tlnglo character rtglstor 112. 

This signal on lino 150 rtsott block coontor 151 to tort, 
\ tana writ* coooloto flip-flop 154 on, ond It trinojlttod by OR circtrtt 
152 to tum on bloci eouitor flip- Hop 15*. Tho ontpot of orlto 
cooplato flip-flap 154 octivotot ono 1np«t of MO c ire wit 151 to thot 
tifttOQOMt ootpots of dotoct status onpty circuit 172 oill bt gntod 
thorothroooh. Tho ovtpvt of block coontor flip-flop 1S6 p fori do ono 
lopot to AHO circuit 157 to thot tho subsoqwoot block start signal will 

20 bo ptttd to tho C0WT Inpvt of block cantor 151. Thys, tho syttco ft 

moot tod In condition for writing rocord no. 8 Into tho first tmUtbto 
oooty blocks. 

Tho first block to bo dotectod Is block no. 1, which 
a Iran* hot rocord no. 1 ttorod thortlo. Tho block tUrt chtroctor of 
block no. 1 1t rttd, dosorlaUztd, and ttorod 1n slnolt chtroctor rtglstor 
112 fir tho tubsoontnt choroctor tint. Tho choroctor It dttoctod by 
dttod block tUrt dmlt 143 tnd on output tlgnol tnntalttod thortfron 
OS lino 140. Tho pot1t1io-gQlng portion of tho output It rtcoltod by, 
tlPhooph 1t Hot no tfftct upon, tutvt fllp-flcp 161 or ono choroctor 
* ttoflo thot 102. Tho tlgnol on 11no 140, hovovor. Is osttd by AN0 
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t\ ' 1 * cAroJO** 1ST, *a provio«aly iuti4, to tho COUNT Input oi block counter 
;> . S " 111*. ThoUrat augooftho lovoat oroor cMitir la ikon »rti*ato4 oo oo 
1 to pror U a tho co4o4 aignol r^niuutln oi atrnter I to tho lorornai 
got* ctrcoiu. 

At tho cmcIoiIm oi tho block aurt aignoi Um 140. too 
M| ntivo-going portion oi the aignol tint on atatoa dip-flop kit anal 
oporoteo lu choroctor tingle a hot 142. The cot sol of etntoe nip*flep 
141 operuee gate 144 to treaamit therethrough too following character, 
which U the atntoe character. 

TmmortUtely thereafter too atetwo character io tranamttte* 
•a coble 140, through goto 144. to detect atntoe fail circuit 171 ton to 
detect atntoe empty circuit 172. Sloco, aa abowa io Fig. 3B. racer* 
'mm. I la already atored lo block no. 1, 4«tect etetoe loll circuit 171 
provide o ao output while detect etotea a reply circuit 171 apoa oo*. 
Then, «Uca awiich 134 U io too write poeitieow aa> aignoi oppaere oai 
lioa llOaadM input ia appllad to the SET OFF iopot of block counter 
Oip-Oop 1S4. 

At tho cooclueioo oi too trnnemlaaton ol too atetoa choroctor 
by tingle choroctor refiater 111. one choroctor tingle a hot 142 traae* 
mite oo ootpol on lino 144 thereby turning oil statu* (Up* Hop 141. 
Tkia pravante further trenamieeton of chnrectera by goto 144. 

lo auammery, tho ragioo atari choractar hoa reaet tho 
ay at am end too block a tort choroctor oi block no. t woo count** by 
block counter 131 ooal too atotoo choroctor boo boao detected. Since 
tho atntuo choroctor indicated block ao. 1 woo full* no chain number 
vooi eecohiiebed by tronamiaaioo of tho count from tho block counter 
anat mm 4oto woo written loto tho block. 

^ IUko block ooa« 2 anal 3 aro alao full, tho ayatam opuratoe 
aunilorty for oock oi tho Woe ha oo tkot block counter 1S1 counte aoch 
one to thoraby atoro tho couot of throe, and oo dote ia written in any 
of tho blecko. 
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• Slack na. 4 9 wMcs KM boao rorgtd taosthar with block 

anflas to tpouar undsr rasd fcnad 101. IU block turt 
- ca^aortar Is raid, asurlaHxad sad storad la alnala chtrsctar rwolstor 
\ Ht for tat uteooBtsrt duro ctar tlaa. ClrcHt 143 dttacu tha block 
start cfcaractar tad prorldat w output a* Hot 1C0 t which It trsnsarittad 
by AaV drorft 1S7 to tha GOUtl In^Mt of block cm tar HI. Tha 
countar mpondt by advnnclnf out stop) to as to pro v lot tha codad 
HfBot raorusrautlvu of nunoar 4 to tha latanul «oto circuit*. 

The ntoatlva-golni portion of tha bloci turt tlonal oa 
llaa ISO taras oa ttotus flip-flop 141 ana 4 eportut ono cliaractar slnala 
that lit. Aojla, tha output of tha tutus flip- Hon court Us as to 144 to 
transact tharathrouab tha 1aa»aiato1y follow** status chtractar. 
Tha status Chirac tor 1s transalttod via casts 140 1^ fata 144 to circuits 
171 and 17*. As thorn In f1a, 31, block no. 4 tut baaa nurgud; 
tharafara. at tact ttotus aatUy circuit 172 prarlda* aa outsat which 1s 
traaaarfttod ay ARO circuit ISO and twitch IX onto Una ISO. 

Taa signal oa 11ns ISO Is traasaittad by laitdi 131 to 
oaartto tat status foil circuit 200, and slss tramolttod throooh Oft 
clrartt 201 to tat Input af haad daisy and slnala shot 207. Sat sutvs 
fall circuit 200 rosponds by trtmoUtlaa parallal dsto rvprw anting tha 
Stotas foil charictar via cabta 201 sod Ot circuit 203 to tha Input to 
slafls character raglstor 204, tharuby tatting tha flip-flops with 1a tha 
raflttar to cormpond to tha sUtus full chsractor. Tha daisy portion 
af haad daisy and tlnala shot circuit 207 daisy* tha Input tharuto tha 
aaoant af t1aa raaulrad for tha ttotus character position to baala to 
aaoasr undar vrlta hasd 102. At this t1un tha slnala that 1s opantod 
and prowl das a Han* I to ona charactor daisy 200 and via tha coaamnd 
ruaasuft Has 200 to slasla dursctar roglttar 204. This gate* tha AN0 
circuits tharala to asta tha outputs of tha flip-flop onto cabla 206. This 
stotaa> full cfttrtttar (s transolttad by OK circuit 122 to larlalUtr 111, 

•33- 




8,17,8 

- I ' -Wc* MrtUU*. Ua «*.,.««, ..i „«.«!.. tko oau ,o .,«a .mpli/l.r 
« 104 tic* »rtt. UU101u.riuik. «kncur la ..rial U.aia. 

1 U Ua tutaa charactar peeiuom. Tkw. Ua ium aftka Mock U 

4 cfc*M*C /rani .mpty ta f«U. 

5 Tk * "l" 1 "-!^! portlaa of tko a iaael aa line 209 Uaa 

' *** ni ^" n# »- •< »*HU concur ra*atat 204 to Ualr * ,uta. 

7 A •'«■*» •*•*•!•« nUmIN aiaa u uaaamiua* ta Ua 

• SET OIT laaa* W kUclt chm, Ola-fl.. IS* Uur.br uni*. Ua Oi>- 

♦ Oo»otf. Tale remevee Ua fattag iaaoi freea AND circuit 157 Md wilt 
10 Itadtt, ...ub1,,U. W a. T Lrtkar black .tan a^e.. telMkM|k , 
It Uer.b? areveoclag fwrtaer lacreaBeattaf al black c avatar lit* Tbaa. 
U Ua aumbar 4 U aow iterea U Ua rniiam 

At tke eao e< Ua trsaamltiiM «| Ua mum charactar ay 
,4 *« U «•*««•» r.»i*u» 111. mm cWacs.r eUeJe that NM | t. it* 
•erm.il, a. toaaili-. Uerefcy tmraUg. * «ucm llly.no. Ul .. aa •• 
doae I»*a 144 earf preraal Ua traaemitiUa at data ta circaU. 171 «>4 



14 
14 
l» 
14 



17 171. 
14 
1» 



to 



Imma4Ut.lT aftM Ua ium fall character haa »•«. .rittaa 
lato Ua auM area of Mack M . 4. eaa character d«U r ei remit t04 
•reii.ee ea eetpwt ria *«ilck I JO aa. Uaa 214 to Ua OATX l.put of block 
tl coaaterlSlaaatofo,, cteraetor «aU. tlS, Tk. po.m„. f .t M portioa 
tl of Ua tlfaaJ at Ua CATS tape* to Ua Mock <—.., op.r.,.. ,ka iat.raal 
ti clock ea. ,.U*« dtcalu a* oa to ..„.«UU r traao.lt Uo 

14 parallel ckaraooto comprtetat tka chat, aumkar rU cakla 210. ,.t,ck 
t$ l»MApactrnl«taaio.ortoUa«rlll. Tko aortalUa, ckaa,.. ,ka 

•-* *• Of**-" trawmito U to write em.Ufi«r 104 .kick .riuo 

« Uo aaieUtte Uo ckal. ^kor aroo of klack 4. At p,.„.a., y 
" *»«»«oo4. Ua chata aamb., U ^ r .. r . # . ml<lf No<a ^ 4 
*• «4><k to Ua /lr.l block ta .kick 4tu of racoro ao. 4 la te h. .rit.ee, 
JO* liamootatalf after tk* ckata oamkar baa baao -rittoa. (oar 

°«'«* .14. 
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' ck«uur aaiay 21 5 provtdaa 4a output rU OR circuit 220 ta turm oa 
alack laagtk flip-flop 221* Tka oatpm* W tka flip-flap la aapaJiad ta 
oaa lapat ai AND circmit 223 tad U traaasuttad via amHtck 134 to taa 
RXAOOUT lapat 121 ai lapat butter regiatcr,120. TbJe gatee tka output, 
at taa ckaractar clack oi tka lUa caatral aaii ta tka rag litir tkercey 
opcratiag taa regieter sack tket it tr aaa rait* ana ckaractar oi data /er 
aack ckaractar Uma tkremfk OA circuit 122 ta • arUliaar 111 wkick 
caaaaa tka data ta be writtea la tka data araa al alack aa. 4. 

Tka ckaractar clack la aiaa coaaecteel ta tka •ecoad laaat 
oi ANO circmit 223, OUca Ola-Oaf) 221 U oa. tka ckaractar clack 
pmleca ara gated tkramgk tka ANO circuit ta tka COUNT lapat ai alack 
laagtk caaatar 224. Tka camaior la lacremeaxed ay aack ckaractar 
clack arnica wkick repreteota aaa ckaractar aa wrlttea la tka data araa 
oi tka alack. Weea tka alack laagtk caaator reeckee tka comae rapt a* 
■aatiag taa eamker ai ckaractaa capable at belae; atered la tka data 
araa. it pto»idea aa output ta OR cl remit 225 lor aaa ckaractar tlma 
aaal tkea automatically raeete. Tkla amtpat It traaamiued ay OR 
circmit 22S ta tara o£f black laagtk flip-flap 221. Tale fin»t«i tka 
oaa lapat ta AND circmit 223 praTaartag tka traaamiaaioa oi aay iurtker 
clack pule a a to tka caaatar tad eUnmltaaeomely tmrma oil tka iapmt butter 
ragiatar 120 ta atop tka treaamietlom ai data ta aertalieer 111. Tbuo, 
tka alack laagtk commtar aaal alack leaftk flip-flap camera! tka amomat 
ai aata vrittea /ram tka lapmt bulla r ragUtar lata tka aau araa al 
black aa* 4 aa tkat tka aata vrittaa tkarala correspond* exactly ta tka 
apaca available* 

la emanmary, tka ay* tern bypaaa aa block aaa. 1. 2 and 3 
elaaatkey vara leulcated aa belag fall aaal taa block caaatar kept 
track ai tka amrabar ai blacka aa detected* Black aa, 4 wea tha fint 
aaailakla tlack aa Ua atacma wee changed from empty ta full. Ita 
number «aa aiarad ia black camater 131 aa taa ckala eumbor. tha caeia 
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1 . awtetvrtou I* the chain aiimbar area 0/ bloch no. 4. 4*4 the flret 

2 perti©* mi data el record no. • writ tea Iim the data area el block ee. 4. 
9 The block itart character o< M :k m, * U detected by 

4 circuit IO 4*d die output feerofront ii blocked block ctuiur 151 

ft my AND circuit J 57 mchm block (MMr flip-flop 154 remain* etf. 

4 Ttwo, oho counter remaia* Mt u wnMr 4. 

? . TV© negative-fcinf pertie* of the block ttart signal eperaet* 

• statu* flip-flop 141 4ad •mm character tingle shot U2 a* to op«a gate 

9 144 for on© character time period. 

1© The statu* character U the a trenetntttad through gate 144 



11 * circuit* 171 and 171. Since the character indicate* that the bloch U 

U empty, clrcmlt 172 provide* an output through AND circuit 154 to Ml 

D mtu* full circuit ZOO, OA circuit 201 4*4 block counter flip -flop 154* 

1ft Tb© ©1(0*1 mm* mm effect 00 the block counter flip-flop tinea the coMur 

15 it already off. A* before, die signal received by set statue fuU circuit 

lft 200 4*4 Oft circuit 201 it utilised by circuit 200. bead delay end single 

17 «kot 207. mm stogie character register 204 to write fee *t*tu* fuU 

10 character into the cute* tree oi block 00. 5 wheu it appear* under 

19 write heed 102. 



20 Alter the tutu* character ha* beeu written, one character 

21 delay 200 provide* e* output which operate* the GATE input el the block 

22 counter ee> that it p re vide e, e* before, the chei* cumber on ite ceble 210, 
22. which to ©©rielUed by ecrieliaor 111 en* written Ute the chain number 

24 area mi record no* ft. Thua. the chaia number "4 M written lata the 

25 chain: none be r eren of record no. 5 it the seme a* diet written into the 
2ft chei* ■uSboreroo ol record no. 4. 

27 A ^ *-S?F Albir the chain number he* been, written, four character 

20 delay J 1ft peowidea an output »tn OA circuit 220 t© bloch lea gth flip* 

!• flop 221, which tare* oa and operate* iaput buffer register 120 to begin 

10 trenemittlng data to be written in die data area of record no. 5. The 
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1 kJock kug* Oip-Oop «1m ifiriiii AND c ire all II) tr |«t> ch»*»cur 

2 clock puiooo to *o block Uagtk co«anr vkick »gcio t»rm§ off block 

I Uog* flip-flop III dM moaimum number of correctors kovu k««o 

4 writtoo Um nc«r4 no. S. TkU Mm otf *• klo*k long* flip-flop which 

0 «topo tko •*« ration W input ku/f«r rcgittor 110. 

4 Tkm block alert ckoroctor for record no. 4 ta en toe tad by 

7 circuit 14) nod thn output fenrefroca li egeia blocked from r one bing 

t block (Matar 191 by AND gat* 197 elecc block ceuamr flip -flop 194 

♦ remftioe off. Tke r»gatlv«*getng penieu of the output of circuit 14) 

10 ageioeperotno ate tun flip* flop 141 end coo ckuMMr tingle ekot 142 to 

11 get* tke ntnbJt c^auliff to circuit* 171«od 172. 

It Too itttu corrector for record oe. 4, bevever, iodic e lee 

I) Dm block U fell; therefore, circuit 171 provide e *e output to) the epee 

14 tide at* ewitch 134 *»d m ot^ttt I* nr*«4d«4 by circilt 172. A* • reeuit, 

1ft eothiag fortker neppene to the vyatnm accept thet tUM Clip -I Up 141 

14 1* Nf«4 ©if by om corrector *iee;le toot 142 thereby t'oatng gee* «4. 
17 Tko*, block no. 4 t being fell, U c kipped ever ead be* no 

It effector tko *yat*«n. fiaetlerly, eloc* block* 7-21 ere elae Indie ead 

19 *a being fall, they too cro e kipped ovif and hrvo no effect o» the rrttem* 

20 ' The block etert chtricur pulic for block no. 22 it ir«t«au4 

21 from necking block courier 131 duo to block c ouster flip-flop 194 being 

22 oil erd thereby cloetog AND circuit 197. Tbo cherecttr doe* core* 
22 ttatn* fllp*flep 141 to opee goto 144 for fee eubeequens ckerecter Umo 
24 period during orick 0m tutce chnrecter *• g»u4 to clrcultt 171 «od 172. 
29 ;T Sioco k«ock oo. II io ompfy. circuit 172 will proviso *a 

24 '■'■HJ* lioo 1W » op* rot* tot •totuc circuit 200 cod Uio *caoci*lo4 

27 circuitry to vrito • cutuc full ci oracwr into Uio «t*oi« era* al block 

It oo. 

2t Af Ala, tfio output ol ooo ckorcctcr d«Uy 201 oporotoc d»o 

M klockcouotar 191 to trcacmit d*i» to toriclloor Hi fcr writing iko 
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1a tat chit* nuaber area of block no, 22. Subseaueatly, 
ctar delay tH turn oo block leaeth fllp-floa 221 so as to 
caatrut lapat buffer register 120 to trtmait aoro oaU of record no. I 
to tae aato araa of bloc*, ne. 22 uaMI teraiaiud by block leapt* cauater 
224. 

Finally, tho block surt character of block oo. 23 It 
detected by detect block start circuit 143 u*1cb provides aa output, 
tho negative* eelnf partloa of «9i1cH operates tutus fl fa-flop 111 to 
oaoa pita 144. 

10 . Tho sutaa character 1s than treasalttad through gate 144 

to drciiU 171 sad 172. Ag*1a. the tutus It eupty so that circuit 172 
provides aa output oa Mao 190. This output opart us tat sUUs full 
circuit 200 ead tho aisocletad circuitry u vriu tha tutua fall char* 
_ actar lata tha tutus araa af block aa. 23. Tata, oaa character da lay 
2Qi provides aa output opera t lop block couatar 1S1 to traittalt tha chela 
n uat tr "4" to serial 1x»r 111 to that It 1s urlttaa 1a tha chain mater 
i araa af tha block, asit, four character delay 21S tarns oa block length 

flip-flop 221 to that It operates Input buffer register 120, wMdt tries- 
aiU tho rcaalalaf daU af record oo. 8 to serialize? Ill to be urlttaa 

20 in tha daU araa of the block. 

However, before block lenath counter 224 can count tha 
nuaber of era recurs for the eat 1 re daU area of tha block v the Input 
buffer register traasalU tha ead of recora character which Indicates 
tha actual ead of record aa. TMt character Is trtmwitud to ana 
serialised by serial Iter 111 sad urlttaa at the end of the daU of record 
aay j£ The cha rector It also transacted through 0t circuit 2X to 



mJ af retard circuit 231. Ia response (hereto, the circuit pre- 
"aa output aa lino 1«2 uhlch 1s transmitted through 00 circuit 225 
ta tare off black length flip-flop 221. This leaadletoly tardnetat the 
operatlaa af tha Input buffer reel star 120 without uelting for block leneth 
counter 224 to reach Its coaptett count. Tha signal oa line 182 also 
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* NMM UmI leaf tfc cou«r 214 to mil T**e. aetectioo of the aad af 
record Oiriciir operetta to aad tte*omlaeloo ^<*uw eerUileer UI 
ee dU4 ao 4m (ran 4 aek+ec.aea4 mtr4, U etered la the ra fitter, U 
wrlttoa U • UKk occepWd by teethe r record- 
Ike eatpet W detect cod of record droit 23 I U aleo *^U#4 
to ten eff write complete Hlp-Oop 1*4 erhlck ffttftu o«tp»t atfeela 
free* 4a tact lUMi empty ct remit 112 from bale* uaaamltud by AHO 
circuit ISA. Tfcle pr«mM (mrthtr epcratiee ef the ay atom «»tU the 
Mtt regieo atari « Her actor is detected. 

U mill the dlecaeeed eyeteoi k*« eccaptad data Cm 

the CPU 10 u4 iun4 tkie 444* la aa lapat batter re ft ate r 124* TVe 
•ycteni thea «AffllM4 4m etatae ef each block detected w«ilc koepio* 
track af the earn be r ef block* aa datoctad eatU tka Hret available empty 
alack vac ledUetod by ita liOM ckaractar. Thaa. the cava* la tka 
black ceuaaar alair oetoctiaf thlc alack rooialead itini la block cava car 
111 ee the ckaia aoember. Tao eyetee* cheated tka eutue character la 
block aa. 4 from •maty to foil, -rata ckaia ao. "4- la tha ckaia aemrer 
araa ef the block* aa4 wrote tka flret par Horn of data al racar4 ao. I 
lata Aa 4au araa of black ao. 4. Thea, the ay atom detected *at black 
ao, * »ee ampty aod cheated Ita etatae character from empty ta fail, 
wrote tka ckaia oarober la lu ckaia earn bar area* aad wrote mora data 
*< vocar4 ao. • la lu data area, Blacfca 4-21 were all ladlcetad aa fall 
ao ware aJdppcd by the ayetee*. Biech ao. 22 wee data eta 4 aa bclaf 
empty a*4 Ita a too* a ckaractar ckao|cd. me ckaia eamber Inecrtcd, 
aeattejore 4aia writaeo thareie. flaclly. block aa. 2) wea delected aa 
halo* empty* Ita etecae ckaractar ckaaced. tha ckaia awnber wrlttea la 
aja^jbote an bar araa. aa4 tha Uat at* tha data al record no. 4 *rlttea 
1* tko data araa thereof, lacJudia* tka aad af racer4 ckaracur. Upao 
detecttoa of thia aod of record ckaractar. iapot batfer regUtar 110 wea 
•tapped frara traoemltdog mora data aad write cempleta flip-flop IS4 
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11 

12 

I) 

14 

IS 

14 

IT 

10 

1* 

20 



•** *» pra*aa« far tha r o pa ration af cho a* iMm ypaa da taction of 

2 atama ««v*ptr character* natil * ragioa itjrt character c*U4 ratal Aa 

3 ayatam. 

< uao ciucuitut 

* daacrtbnd r««p*at ta Hga. 1«3, tha CPU 10 raada 

4 dau from crcUc Ala 12 ay traaamittfaf aa apprnpriata cadad aigmal 
7 tr **» ••*•«« » mUci Cha 4atita4 ragioa aad man ay 
0 traaamlttlag a signal ea command raad Uaa 42 ta flla caatral unit 11. 
9 Too flla control aait traaamita slgnala aa caatral tlaa 14 ta aalact dto 

datlran Uick aad bagia racatpt W dau from Cha cyctW Ala oa roaa) 
cahla JO. Taa AU control aait taa a traaamiu cho dau from tha data 
araa IS at taa first block al aach racord to tha CPU mr Uaa 31. Taa 
program 32 of tha CPU aolocu lha aatlrad 4a ta ay coacianallv com- 
pariag tha lacomiag data at tha daslgmataaa mi 4«airo4 data* aa aaah 
ouch block U boiag raad. aa cat* pari aa a U maoa. tha program caotaa 
tha CPU to supply a signal aa rajoct Uaa 31 la *a fUa caatral uoU. 
Tha Ala cootral aait m*tU fear* to ro cantiaun traaaoiittiag dau from lha 
Ami Mock af aach racord ta tha CPU aacU a compartaon ta madn ami 
aa signal ta traatminad oa rajact Uaa 33. T»o ifian th«a automat*. 
call* traaamiu aair tha dau camprlaUg tha ramaladar of tha talacwd 

21 record oa cabla 31 ta tha CPU. 

22 Aaierriag now ta Fig. 4. tha command raad signal oa llna 

23 43 eperaue a Utcb circuit (aot ahmra) arnica ia Mra operates twttche* 
130-137 ta tha -*« ar "AaasT poeittoa. Tha latch remains oa until 
such ttaaa aa tha CPU traaamiu a commaad write slgaal. 

^ Aa praHouelv stated, tha dau oa track 10) of drum 100 of 

tho«ry*lU AU U coatlmtaUy road by raad haad 101 and raad ampllAer 
U 10$, aad tha dau it can verts 4 lata parallal charactart by deserialiaer 
2* 110 aad traaamlttad ta aiagla character ragiacar 112. Tha ragtttar 

storee tho data represcatiag ana charactar for tha duranea of a single 
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1 choree tor tlmo aod t ran a mite the data ©» coble 140 during *ie time. 

2 ' Detect rogioo alert circuit Ml U cow-cud to cable 140 
1 eod <Umcu the re|ioe itirt character *hee**or U appears thereoe. 

4 Ao prcvteuclT expUlaed. thia circa it the a provide a a* eetput oe Um ISO 

5 which reaetc block ceuetav 151 to tar© u4 U treeemiuad through OR 
4 circuit 152 to turm eo blech ceo* tor flip-flop 154, 

7 Ac will ho u>UiM4 hercUoiter* *c huettiooc of block 

• couotcr ISt u4 block ctuiir flip-flop 154 ore to ceuet Ac wmtar of 

9 blecha eitcctod uoOl the Hrat block heTiof the mUch4 dam U detected 

10 m4m reject cigoei ia traoemtttod from b\e CPU, Two reaulCeitt (N« 

11 remeiea • tore 4 U toe block couetor aod comfriMt the chela number 

12 for iNe record be lag *«ad from atorege. TTioe, who* the r*giee tiart 
M pulee reeetc block ceuotrr 151 to eerc aod tare* eo the block c outer 

14 Dip-flop 154, dec cratom U cot to tegto cone dog the blech a tart 

15 charectore oe treermtcted through AND circeit 157 to cb« COUNT input 
14 of the block cotottf. Ae o*U bo explained horoUo/tor, block colter 
17 nip-flop 154 la cooaoctod to goto fee block a tor* algaale uecil oo further 
10 reject rifoeie ore received* UdUatUg too 4a a Ire 4 record ia be lag 

If reed. Thee* tko block couoto r will coeteie tke cumber of the block ia 

X0 which the beflaAl&f of the 4e aired record la located. 

21 Ao previously deecribed. de»ct block mrt circoit 141 

22 provide* ao output upoo dotocuoo el a block aurt character. Tbie 
2) oucput ia traoaffiitteC eo Uoo 140 to be f otod arough AND circuit '57, 

24 eo Wag eo block couater flip-flop 154 ia oe. to the COUNT input of block 

2* couo tor 151, Too oe gad ve-gwtag pordoe of the block aurt pulae ope ratea 

24 eteeoe flip -flop 141 aod ooo character aUgia ahot 142 to ope a gate 144 

27 for ooo char actor hme .mmedUtoly feUowiog each block aurt charecar. 

20 ' Tela galea the auot* char actor to detect tuna full circeit 171 aod to 

29 detect statue em pry circuit 172. twitch 114 la U the M R" peaidou ao a 

50 ataoaa empty character producer ao affect aod detoctUo of a autue fell 



Olf 124 



•41* 



892793 

1 ciLAfMM* by ctrcait 171 prodocoo 4A output rial Um 110 aad rwltch 134 

X m Um m. 

> Um 190 Io coaoacttd to. I a tor alia, tha SET Orr Inpot of 

4 block coaatnr flip- flop 154 ood to oao charactar dalay HI* 
$ 3 lata say full bUck m«r toataia tha dailrad data, tha output 

4 of datact statas full circuit 1T1, appearing oa Una 190. !• wood n* oara 

7 otf block couauar flip-flop 144, Tblt probata furthor ^.ock start pulaaa 

0 from batag g«ud to block counter 151 ualaoo a ra)rct slgul roeaivod 

f from Qba CPU oa Una 13. lao ra>act •ignai iadUataa that Iho data raad 

10 woo aat tha daslrod data; tfci^oforo, tho rajact signal lo trtaomittnd by 

U OA circuit 151 to tha SCT ON lapat al block cava tar flip-flop 1S4 to tura 

U cb« flip-flop oa. Tkls allow • tbs fallowing block start •tfaaJ to bo 

13 traaaraitatd to tha COUNT tawas of block conntar IS I to dasiganlo too 

14 data <haa balag tranamittod to tha CPU war Uao 31. 

1) Too CPU ladUa*** tkat tha data balag ractivad owor llao 31 

14 la iho da si rod data by aot transmitting » rajact signal o% Una 33. TMo 

17 laara* block coon at r flip-flap 134 off. bloc blag AND circa U 137 from 

It transmitting fartftar block otnrt puloaa to block countar 151, tharnby 

If pravaadag furdiar iacrocnoating ol tha cooaior* Tba cowator, tharafora* 

20 caa:«lao *» ita coaat a number datignatiag ths black having tha bagiaaiag 

21 oi tha da si rod racord contained the rain. Tblt cum bar is then tha chain 

22 namber oaatgmadag tha follow lag block* which coetaia tha remeindar of 
21 »bo selected record. 

24 Ao praHouely meadoand, Uao 190 from detect atatua full 

2* circuit 171 U coanectad to oao character dalay UK Ths one character 

24 delay to Ida otic aJ to oao character delay 100. previously described. 

27 aad provide a at Ita eatpat a signal Idaaticai to Aat provtdad at Ita Input 

20 oao charactar time later. Tba oao charactar dstay ia connected :o tha 

2f SET ON lapwt of chain number flip- Mop 240 aad to fee "*V contact oi 

W awitch 130. 
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I T . Ckaia aumbar flip* flop 240 comprint a convaation&l nip* 

2 . flop ditiU identical la coaatnactioa la chat oi block couau r Hip* Hop 
) 1S4. Tho output ol tho lllpWlop if coanactad to the control input of fata 

4 circuit 24 U Tho nip -flop thoroby cootrola tho gating ol data from sing la 

5 charactar rogiatar 112 vU gain circuit 241 aad cabla 242 to com par* 

e block cowu aad caala sum bar circuit 211 to compare ckaia numbor aAd 

7 purgo rngtater circuit 217 aad to gala circuit 24). Oaa charactar onlay 

• 111 la connected via eoritck 130 aad Una 214 to the CATX toput oi block 

♦ couotor IS I and to four character delay 2 IV. Tlw leujr character delay, 

10 previously deecribod. provide a aa output identical to that received from 

11 llao 214 o« its output lour character time a latar. Too output ol tho lour 

12 character delay ie applied to too SXT OFF input to chain number flip* 
I) llep 240. 

14 Therefore, a atacue lull pulaa la eupplied oo Uao 110 by 

15 circuit 171 aad ta delayed on charactar dm« by om character delay 191. 
14 Upoa cocAplettoa oi traaeitileeioa oi tar atacuo lull ckaractar by ataxia 

1? ckaractar rtgietor U2 ff da lay 191 provide a aa output which eimultaneouely 

II turao oa ckaia aumbar fllp-flor* 240 aad open to a tho CATC input oi block 

19 counter 1S1. Taua, data from cabla 140, corrprleing the cheia number 

20 ol tha block be lag re %d, la tranamittad through gata 24 i due to tha 

21 ope rati oo oi ckaia auoibar flip-flop 140 aioiultaoaovaly vita tho traae* 

22 mlaaloa oi it a ccuot oi block court tar 151 oaso cabla 210 duo to tha 

21 operation ol tha a tapping raoaaa aad gating clrcuita oi tha block counter. 

24 Thia data ia tharolora traaemitted etmultaneouely character -by? character 

25 to compare block couat aad ckaia aumbar circuit 211. 

24 Tho a tapping circuit oi block counter 151 automatically 

27 traaoaaUa tko four ckaracura atorad tha rata aAd tha a rerurna to the 

20 roat paotttoa. Four character da lay 2 IS provide a at ita output tha p*lae 

29 received from oao character da lay 191 lour charactar time a Uter. ThU 

10 output turaa all ckaia aumbar f Up -Hop 240. Therefore, tha output ol cna 
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1 character dalay 191 turn* on chaia ftumbtr flip-flop 240 aad operate* 

2 four character delay 215 which turn* off the chaia numbtr nip-flop 

3 fe«r cUriciif time a Uur. TWe allow* th* gating of data from each 

4 detected full block repreaeatUg only the ch*4n tumbir thereof. Thu*. 

5 eejy the four char actor a comprising the block count aad the four 

4 character* comprising th* ch*U lum^r ax* compared a thir«»r 41 

7 « time by compare block count and chain numbtr circuit 211. 
t Circuit 211 comprises a plurality of logical comparlaea 

9 circuit*, each having raro iaputa connect*** to correapvading Una* and 

10 cable* 210 and 242. The circuit* are arranged auch that, up* a receipt 

11 of data from either cable, the compart ton circuit* provide an output If 
. ; U the laputa oa each of cha correapeoding Uae* are Identical. Tha com* 

13 perinea ctrcuiu ar« AND* 4 togathar tuch that all ol tha comparison 

14 circuite mutt Indicate that a compariaoa ia mad* ia order for there 0> 

15 ba aa output from tha AND circuit. Tha AND circuit ia connected to a 

16 four ataga biaarr counter having aa output at tha fourth auga aad heviag 

17 a fifth ruat auga. if cfca firat aat of charaeura received from block 
10 couacar 1S2 eud gate 241 correapond. tha AND circuit will provide aa 

19 output and atap tha binary couatar to tha firat stage from tha raat ataga. 

20 If cHa thraa follow lag charectora «lao compare, tha AND circuit will 

21 pro* Ida thraa pulaaa to atap tha counter to tha fourth tugt, providing 

22 aa output tha raf rem. U four compariaoaa a ra aat mad*, tha biaary 

23 cauatar doaa aat roach tha four* *Ugo. Therefore, there ia no output. 

24 A gato circuit ia connected to tha output of tha fourth stag*. 

25 A timlag maaaa contained la circuit 211 ia coaaactad to tha control 

26 input of tha gato and to tha raat at*|* of th* com put* r. Tha timing 

27 maaaa au*» made ally turn* oa tha gau four character tuna* aftar tha 
20 aeglaniag a/ racaipt ol date from block couatar 151 or gau 241 and *!•• 
29 turaa off that fata aad raaet* tha binary couatar to tha r*at a tag* five 

10 ch* ractar time* after tha bag inning of racaipt of data from block count* r 
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1 151 or gat* 241. 

1 Taarafara, U tha block couat rocaivoa 1 from circuit 151 U 

1 laaatUal ei tha chaia nabtr rocal*** (roin gtta 241, circuit 211 

4 prowucaa 4a output sign*! immodiatolr altar tha tad of tho chain own bar 

5 which Uatt lor aoa charactor tins a. Tha binary co«a«r it thea auaa- 



4 masicallv turaad oil and rti«n«i *a rati poaittoau 

T TVa output ol clroiit 211 la di rue tad via twitch 1)5, which 

• la Ia tha raa* potiooa, to OR circait 220. 

9 OA circuit 220, block Uagth flip-flop 221, block Uagth 



10 couator 124 and tha circuitry aaaoclatad taorvwith havo boon provincial? 

11 daacrlbod vita ruapoct to tho writ* function- Vbaa circuit 211 indie a ta a 

12 that tfio chain auaibar and bUck count agraa, tha pulao appearing 

11 l/no*adU»lv i/ur tha chaia ammbtr tha raf root la tranamittad tfirough 

14 OR circuit 220 to turu eo block Uagth flip-flop 221. Thla produce* a* 

15 output oo Una 222. watch la traaetnttte* to AND circuit 223. AND 

14 circuit 2X3 retpoada by gattn* character clock pulaaa tharathrough to 

17 tha COUNT input ol block Uugth counter 224. Upon raachiog tha count 

It deaignatiag tha Uagth of tha data area ol a block* couaoir 224 producaa 

19 on output which U transmitted: via OR circuit 22$ to Car* off block 

20 Ung* rap- (lop 221. Tbua, a* output appeare oa line 222 for tho Uugth 

21 of tha data araa of tha block la which tha olocfc coaat and chain oumbar 
11 have agreed* 

l\ Since fee birch count and cbaia aumbar agraa for aach 

24 bloch which ia tho flret block of a record, aba compute dau for aach 

23 auch bloch ia gated anal ra)act aigaaia ara no loagar received oa Horn 

24 33. Thee* tha block count remain* lochad oa tha chaia number of tha 
27 deal red record ao that enly taoec racorda having Uio chain numoar of 
21 - tho da a i rod racord will caueo circuit 211 to product a signal thereby 

29 activating block Uagth flip-flop 221. 

30 Tha output ol tho block length Alp-flop la connectaa via 
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i ; iwiierU4 # which It la tha road potitlaa, to tha coatrol laput of gaaa 

2 - circuit 142* ThU gata coatrol a *• UuiibIiiUb of oau (rem ataglo 

3 * character ragiatar 112, via cablo 244, aa output baffar ra fit tar 245. 

4 That, viiMvir aa output U provided by coaipare circuit 211, e>a 

5 block ieagta ctrcmltrr provleaa ft tigaal oa 11m 222 which opeoo gate 141 

6 for oho Wogth of time roquirud to traaamit tha re* rough til of the cam 
? c«UiM4 la As data area of * blnck. 

I Output buffer reflate r 243 la a re fie tor for • to ring 

9 character* ta par ailal aad la taeatlcai U ceaetructiea to Input buffer 

10 re|iatar 120. la eaeno ceoilguretieaa It may be deairable to have a 

21 readout ftaput w) alleu? the CPU to central the f atlag U data from the 

12 ' reciatar. However, la the Ulaetratire enbodlmeat* the regie tor t to re a 

12 a black of datt aa received from tingle character regiator 112* a tore a 

14' that data aad deliver a tha data, pat alia I by bit aad atrial by character. 

15 aaat data out cable 1 1 ba the CPU uolag fee timing al the CPU. 

16 Tae output of fata 141 ta elae coaacc tad through OR cir* 

17 cuit 230 aa dauct aad of record circuit 23 1 which haa baaa previeualy 
It described. TVee. all of fee data la tha data area of aach block traaa* 

19 mitted ta output butter regiator 149 ia alao traaetr.itted through OR 
£0 circuit 230 to circuit 231. 

21 At aoaao petal, while (ho data of a record ta batng raad, aa 

22 aad ol rocord character ol that ra cord wiU appear. Thit tad of ra cord 

23 character la detected by dauct aad of racord circuit 23 1 which roapooda 

24 by erovidleg aa output atfaal oa liaa 132 which ia transmitted through 
23 OR circuit 223 aa to-ra off block length flip* Hop 221. Thi a Immediately 

26 cloaoo gata 141 without welttag for tha block length counter 224 to 

27 roach It* altieaete cwuaU Taia tha r a by tarmLaaua tha ttaatmlatioo 

20 of data upwa datactiaa of at aad of racord character rathar then waiting 

29 for tha oad of tho data araa to appear. 

30 Tae output Una 112 from datact aad of racord circuit 23 1 ia 
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ale* coaaocted to the ftXAXT Input of block Wag ib couator 224 to reaat 
t*4 CO«Mff to Mro. 

TV* 17mm Am* automatically termlaatoa u aiimiiilet oi 
data a/ Mr receipt oi aa «o4 of record extractor an4 nnii the counter 
224 to aero* but do* a not pravaat farmer eperatiea of tha ayat«m. 
Tel* it provided ia view oi (ho fact toat aome record* may bo Uaa than 
oao block ta Uagth end jh*r«fore« th* block couoi and chala number 
■ o ul i l agree for tola record U the dealred r*eerd h*4 aot y*t beea 
detected. Thua, e**a tooagh aa od4 el recerd char acair (or thla block 
ii detected, it remaiae eeceaaery to eeerch additional blocks a* lacato 
too dealred recoreL 

It la eecaaaary to aa4 th* uaaemlaaie* oi 4au immad lately 
wpoa receipt of aa aa4 of rocor4 character beceaae tha ay a torn provide a 
00 ihmi for eraeer*. Data from previeeaiy recorded racor4a not 
writtea ever by data froas (ha praaoot record cou!4 peaalbly gat through 
end cauae erreaeeue reaalu by tha CPU if it were allowed to ba trane- 
mitta4 tharato. Tha rai ore, tha aad of racor4 character la aigniflcaai 
ia promoting tha r* liability of cho ay atom, 
RCAO OPERATION 

Referring to Fig. SB # tha example tUuatratod la tha reading 
of record no. • from a eelactod region. 

Referring additionally to rig. I, th* program 32 of the CPU 

10 reecho* aa laatmcttoa commending that a racord from a mUcU« 
ragiaa atf cyclic file 12 having apecUU teaeUlyiag data ba raad. To 
accompli** tola, too CPU aalacta too daairad ragioa by appropriate 
algnele oa track aelect Uaa 21, which ia lata rp ra tod by file control unit 

11 to a* Wet, via central Uaa 2*. tha daairad trade Tha CPU then 
ueaamite a atgaal oa command raad Uaa 41. Tha CPU may than go 

a boat ethar bvaiaeae wbUa ataadiag by to com para data appearing oa data 
out cable It with tha apaci/l^d deeigaatiag data* 



124 



-47* 



892798 

& teferrtag additionally to rig. 4 # the eigaal oo Um 43 

2 operate a the twite kin* (MUi to Oirow awitehee 130*137 to Um "R" 

3 or "Rata" poeiUea. Then, nothing •< importance nappe aa until the 

4 region mn character U r««4 by raa4 haad 101 and read amplifier 10S 

5 end <Ui«rUUud by deeerialleer 110. Upon completion of deeerialleatlo* 
4 At Um end of the character lime, tha parallel -".:» ia traaemittod to 

T aiagU character regieter 112. The regieter *-.*va tha data for en* 
• character rime during which It traaemita tha oa*a an cable 140. Tha 
9 region a tart character la detected by da tact ragiaa atari circuit 142. 
which thereby trutmita fee aignal ao liao 150 far tha aura den el the 
character time that tha character ia received (rem eiaglo character 
regieter 112. 

Tbla flgitai oa liao 150 reeeu block counter 151 to tare 
**4 la transmitted by OR circuit 132 to turn oo black counter flip -flop 
156. Toe output of the tlocb ceuater Hip. flop providee one input to 
AND circuit 1ST «o that the eubee«|ueni block etart eigne! will be gated 
to the COUNT input of block counter 151. Thua. the system It reaet 
and U condition /or reading the data from the flnt block of each record 
to the CPU ic long ae reject eignnle are receWad on Una 3). 

The flret block to be detected le block no. 1, which haa 
record no. 1 ecored therein. The block start rHarector for block no. 1 
la read, deecriahaed and • tared ia tingle character regieter 112 for 
the aubeequeet character time. Thla character it detected by detect 
block a tart circuit 143 aad an output aignal traaemitted therefrom oa 
Una 1*0. The poeittve* going portion of the output ia gated by A.N0 
cirrnig 157, aa prevtoualy etatnd. to the COUNT Input of block counter 
151. Tale lac rem* ate the counter by one ao that the fit at atage of the 
loweet order counter ie than activated. Thie provideo a coded aignal 
te pre tentative of no. 1 to die internal gate circuit!. 

At the conckieloa of the block at art tignal on line 160, the 
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j oootoiot aoo cooractor ainglo akot 141* Tb. output of autua Hip-nop 

J 141 oparatoa go* 144 CD it oaotnlt thorotkrougk too ImmodUtoly following 

4 ' choractor. -hick U tno tutu* cbor actor. Ono ciiaractor tima Uur. 

9 atoglo ahct 142 mil off ttAtaa flip-Oop 141 block* |»» 144. 
4 THo tiAtui ditruur la tronamitto* by aloglo ch»f4cur 
7 rogiator 111 tkrougk gato 144 to oatocft autua full circuit 171 on* to 
• ootact autua ompty circuit 171. Mac*. *• to Tig. IB, racoro 
« oo. 1 U atorao to block ao. 1. oouct «uu« full circuit HI provioo. an 

10 output whllo a*ucl atatut oonpty circuit 171 do* a ooi Tbot. ainco 

11 owttck 134 it in Um rooo poaicloo. tho ***** ** circuit 171 appooro oo 
U Uno 190 to o»r» off block cooiur Hip -Ho. 154 aoo U oportu om 
13 chiricur aoUy Wl. Turming bloc* coonur flip-flop 154 pro*oau 
U AND circuit 157 from ttaaaoittttM further block atnrt poioaa u biock 
1» eiuitfr 151 malto too block countor flip. flop ram oioo otf. ^»P WMBU 

16 further ucromoatiN •< *- •• *•* u * w COUAt * 

17 ouraUr 1 which daatfaaua black on. 1 •hick koo U- bagioniag of 
IS ricoH cm. I coouinoo tMrili. If rucord oo. 1 1* too daairta r.coro. 
!• ua count eonuinad in tho countnr will bo unliaoo to onaiguata *o ckain 

10 number for addieonAl blocks coaulalng Uot rocoro. 
Xl tmotadiatoly aiinr tko tranamla«oo of too block atart 
21 charattor (rom ti.glo cboxoctar rogiaur 111, ooo ckaractar daloy W.l 
13 proTioal ao cutout to turn oo cbola ommbor Oip-ftop 240. to oporou. 

24 vU i-i«b 130. tte CATC Input ol bloc* couotor 151. ao4 to opornu 

25 four coorocur tola? *boo tart- a oo. chain oumbar flip-flop 240 
24 oporaua goto 141 to goto tborothrt«i|H dnu appoarifig at iho output 
17 cablo 140 of aioglo char actor raglatar 111. Thla 4*u comprint iho 
20 cholooombor of block oo. 1. wklck 1* tkoraoy gatoo oo hno 111 to om 
It inpuiof compos block couot chaio oumbar circuit 211. b»multa»-^ 
30 oual/. Uo output of ooo charoctor 4ala T 111 oporoua Aa .tep?%«g circuit 

D14U4 * 4$ * 
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1 ead lauraei gates of block coufltar 191 to traasmit, via cable 210, the 

2 cooat stereo thereto to the odter input of compere circuit 211. After 

3 tho ctmpku cSeia sum bar has beca transmittae* oa line 232 to the 

4 compere circuit* four character delay 213 provides aa output ea lino 
9 214 tt eara elf cheia sun her flip-flop 240. This terminate! further 
4 traasanissiea through gets 241* 

7 A* eJeova la fig . JB, the block ao. H i" aad tho chain ao. 

• M 1 M are (ho same. Thus, a comparisea la made by compara circuit 211 

• aacl aa output provided for oat character time Immediately i/Ur the 

10 comperieoa. Tale output it traaamittoO through switch 133 and OA 

11 circuit 220 to turn oa block length flip-flop 221. Tho flip -flop provides 

12 aa output oa Uao 222 which operatas gate 223 to gala character clock 

13 pulses to block Uagtk counter 224. Tho counter counts tho char actor 

14 puiaoa oatil auffteiaat pulses have bora counted to iodic ata tho tad of 
19 a data area. Tho couator the a provide e aa output which it transmitted 
14 through OA circuit 223 to turn off block lsogth flip* (lop 221. This 

1? urmiaatas tho output pulaa oo lino 222. 

14 Lias 222 is coaaocud through twitch 134 to gato circuit 141. 

19 Toe pulae oa lino 222 appears for tha duratloa of ths data area of block 

20 no. 1 aad gato 141 reapoaJe by gadag tha data from sing la character 
£1 ' register 112 to cable 244. Cable 244 is connected to oucput buffer 

22 regiater 249 and treaemita tho data thereto, which in turn retransmits 

29 the data aa data out cable 40 to the CPU at CPU timing. 

24 The CPU detocta this data and. since record oo. • ie 

29 desired, tho prog rasa 32 rsjects tho data from record no. 1 by providing 
24 a re)ect at goal em llao 33. 7% it signal is traaamitted by OR circuit 1)2 
•7 to tura ea block counter OipWlop 154, which operates AND circuit 197 
20 to gato the subsequent block atart character. 

24 Tho block atart character for block no. 2 is than detected 

30 by circuit 143 anal gaud by AND circuit 197 to block counter 191. This 
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1 lacrtmnaia tka block con*ur to Am it now contain t tha oumbar "2". 

2 Tho aagatiTa* going purtloa of tho block atart signal turn* on tutus 

3 flip-flop Ul and o pur a tat ona charactnr siagln that 142 to gata tha 

4 lUtua characiar through gata 144. 

5 Ag tin, block ao* 2 la full circuit 171 providoo aa output 
4 ot lino 190 vatch mrei off block countar flip-flop 154, blocking AND 

7 circuit 157 and which oparauo oaa ckaracur dalay 191. 

• Oaa character ttmo lator. dalar 191 curaa on chaia awn bar 

4 Hip-no* 240 apartong gata 241 and la traatmittad via witch 1)0 to 

10 op* rat* tka CATS Input of block comniar IS 1. Thua, tka ckai a aumbar 

11 of block ao. 2 la traotmlttad through gaia 241 tlfnultaaoouoly vita tka 

12 traaamiatioa of tho count Irom block couatar 151 to compara circuit 211. 

13 la this caaa, couatar 151 prorldta tka mi m bar *'2 ,a and tho 

14 chaia aumbar prevldad through gata 241 ia tka aumbar H l*\ ao aa com* 

15 pariaoo la mada. Thua, circuit 211 doat oot provida ao output and lha 
14 block laagtk circuitry la not aparatnd tkaraby blocking gaca 141 from 
17 tranamttting data thorn through* At tka and of tho chaia numbar. lour 

11 character dalay 215 turns off chalk oumbar flip-Hop 240 tkaraby blocking 

19 gata 241. Sinca no data ia racalvnd by tha CPU. it again traaamita a 

20 atgnal on rajact lino 33. turning on tka block couatar flip-flop 154. 

21 ' Block no* 3 la trtatad similarly, incr«m«ntang tka block 

22 couatar 131 to tka numbur "3" and pravaocing tha transmlation of data. 

23 Again, tka CPU tcnda a ra)*ct stgnoi on lino 33 turning on (hp-flop 154. 

24 Jtafurring to block no* 4. tha block atart character is 

25 datactad by circuit 142 and tka block atart ngpai la cou/uad by block 
24 couatar 151 tharoby providing tha aumbar "4". Tha nagaiivu-gcmg 
27 poroao of tka block atart signal oparataa tha status flip-flop 161 and 
29 ainglo ako% 141 to op* rata |tta 144 during tho status charactar nma. 

29 Tka statu t ckaractor la than gatad tka rath rough and. tinea tha block ia 

30 full, da tact staeua full circuit 171 prorldat ao output on Una 190. Thit 
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1 output terae oa block counter flip-flop 156 nnel operatee om chirutir 

2 dolay HI. Again. th« ielay operetta block counter IS I and chain 

3 number flip-flop 240 to gate tho chain munbor end block count to eom- 

4 pnrieoo circuit 211. Now, the bletk mmbtr Is aambif "4" ud tho 

4 chain Bombtr W alto oambtr M 4*\ eo tho compm circuit 211 provtdoe 

6 4A output which curat on block Ungih (Upvfiop 221. Tbo block length 

7 circuitry tfioo operetta to open gate 141 for the time comprising *n 

• dot* aroo W block no. 4, thereby gating iho date e< block no. 4 «o output 

9 buffer rogioter 245. The buffer regiator re treat mite the data to tho 

10 CPU on cablo SI and the program 32 of th« CPU detect* that the eolnction 
U reouircmente ere tattefied feereby. 

U Tha*. the CPU doee ant tranemlt * reject olgnal on lino 53. 

13 Block counter flip -Hep 154. therefore, remain* ott m4 prevent* an* 

14 further block ottrt character a from reaching bloc* counter 151 through 

15 AND circuit 157. Tho block counter, therefore, la locked on the 
14 eumbar **4 M which le tho chain cum bar oi th« dt tired record. 

H Neat. Cha block ttart character far block no. 5 It detected 

11 by circuit 143. Tha raaultant aignal on Uno 160 it blackad by AND 

11 circuit 157 alnca block counter flip-flop 1S4 la off. Tnua. block counter 

20 151 remain* lockad at tho number M 4*\ 

2x Tha negative* g°l*>f portion of th« block ttart elgitel oparete* 

22 ttatu* flip-flop 141 and ono character ting la ahot 162 to opan gate 144 

23 for tha lUtut character. The ttatua character, again Indicating full. 

24 cauaaa circuit 171 to produce an output on lino 190. T*ie output haa 

25 no effect on tha block counter flip-flop 154. but operatnt one character 
24 data? 111. At the end of tha atatue character, delay 191 cperetae the 
27 fi>M» earmher flip-flop 240 and block counter 151 to that the cha.o 

21 number mi block no. 5 la gated through gate 241 lo compare circuit 211 
2* and block counter 151 iransrmte tha • to red number "4 M to the compare 
)0 circuit. Again, tha chain number and ourput of block counter 151 are 
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i i—uei. d( „u an «„.. *. .io«k ,. Mth « lfttlttT . ^ Uotk 
« «««* «ir«u^ .p.,... 141 „ ^ ^ w ^ -m rf bioefc ^ 8 ; 
«• b. uu,«i^ „ ow r , tl , ur l44 wWek f .„„ #miu ^ 
«**» * *• crv. 

Tk. block ,u« cb.rtcter block m. • lu. a» .if.«, „ 
U-* co« ur , Sl . TVo 4l M opor.u. f .««,. flip-flop Ut 

Af aia, . lBe . btock .... U Udir.«.« Win, clr . 
««U 171 pr,*<w. « 0.^, o, u- loo b.. bo .„.„ o. bWk 

Olp-n^ »*. bafbUb •„,.«,.-. cb.,.c, .,ur 1*1. 
A.*ta. tb« <UL y .^r.,., m^h., m,-,Up 2*0. ^ CATC I*,,, 

«. btock c^, m ^ c.,^, 4. UT m ta (MB lk . BBnih , r 

"P"«"tiM *. block ««« Inm „ aMr ,„ ^ ..^^^.^ 

i.*.. *. «b»u —b., -4- *. . t „ ta ehwMtar ,.„,„, ltt „ 

e^p*,. c.«ul, IH. ,uc. ,„,„,,. .„ ^ C0B ^ ri#oa 

U mod. ud d>. bUcb U.,» «»,„ Ufy u „ t op.,.**. , r .„ BUM o,, 
trfta«Tini«tiaa ol (Uta to tfco CPU. 

W~k» 7-ai .r. full. *t 11 S.r, eh4ia aunbar , 04a .„ M 
.a-b., -4- cui-. I. block comm., ,51. TW.f.ro. 

to tfeo CPU. 

Uoo. r.ocklo« ^ 2Z# di # p tltUM . to|A|portioa e( 

*• ouqmo, circuit 14) ho. - .(/,„ .inc. AND circuit 147 
bioctu. W clock couo*r nip-Hop 1S4. TS« . M *,«.. f oun porr.o- ol 

cW..d o« ch.rKur tlm« Uur br th« op^r.hon or bU>gU .hot 16 t . 
Tk. «uru. ch.r*cur t .t.d Ui.r,«hro«»h l«44c.f th« block I, /uU and 
c«„. clrcilU 171 to prov,<U „ output. Tfc. ourout i. oir.cud o^r 
it U M 190 to oponu ehtruur 4.U, 191. TS. o«cp«, ha, on t< « 
» o« biock counter llip.flop 154, , inei 4l u .i^^y o(L 
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m x Tfc« output of doUy 1*1 AgAU eporaua block couater 151 

h' 2 aad. via chain aumbor flip-flop 140. oporacaa goto 241 to trwimii 

i. J the chaia umb«r "4» (/oa* aiagle character rt|Uttf HO aad tke block 

J.. 4 couat mmotbar M 4 M frw«a couata r 141 to corner* circuit 211. A com* 

S p«rli«t if made Aad the output therefrom operetee the block Ui|tk 

4 clrcidtrr to opca gate 141 to Allow the trAaamieotoo of data from block 

7 ao. * therethrough. The eeia to recalled aad re tree emitted by output 

• buffer regloter 245 to CPU 10. 

) Block ao. 2S la •imUarly treated t a that the chaia number 

ii 

10 agreee art* tke block couat eo cotnperieoa circuit 211 provide a ae 

f ! n output to ouioab lock leagtk flip-flop 221. Thio egaia gatae ehe rector 

■ ' U clock palace through AND circuit 223 to block length counter 224 and 

| • 11 alee epeaa gate 141 to traaamit deu (row aiagle character register 112 

14 to output buffer rogietor 14*. 

XS However, an tad of record choree tor le contained la tho 

lo d*l* area oi block ae. 1) and ie tranamitted by oingle cJiwicur 

17 fcgiater 112 baloro block Uo|ih counter 224 reache* Uo uliimAto couat, 

• It Therefore, the and of record chAriear, ee troaamltud oa ceble 244, 

19 ie detecud by detect end of record circuit 231. Tha circuit thae proviso a 

20 ao output oa Uao 182 which la transmitted through OR circa it 215 to 

21 turm off block loagw flt;.-nop 221 Aod which reaete tha block length 

22 couotor to aoro. Whoa turned off. tha block icagta flip-flop remove a tho 

23 |*tio< eigne! from goto 141 thereby prevenang furthar UAatmWatea oi 

24 data cheredirojogh. la ikia maaaor. ao data beyond tha tad ©*' record 
1% character la tranamiuad to tho eve?* buffer rogiaur. Thua. After tho 
24 deelrod record hoa booa nUcud, tha ayaicm tr«a«mita to tho CPU 
27 only that data comprising tho data of rocord ao. I iacludlag the aad of 
20 rocord character. No remaining uac rated data of block ao. 23 U 
24 trenemittod. Tho roliafcUtr of thia ayatom to thuo aaaured. 
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i " putt* cizzwm 

a As dtMriM witk rvi^ct to r\gi. 1-1, to CPU itufi 

3 to purf* m*4a by trMaiBitn*g •igMis •* («utu4 P*rgo lto 14 a*4 

4 ctmmM* ra*4 Um 4l v Tkaa* to purgtag ftffttw utiUaaa to raMiag 
$ fwMttoa to rmmm to Aral klack mi mmmk racara uodl to Mlactao klock 
4 U 4tiMi«4« Wkao to progfMi 11 4* tacts to Mt«cti4 r«c*r4. 
T r«)act tig n*J U trMsmttto — Um 11 l» acxar«Mca wttb to ro*4 
I (acoii, «W, U MoMtlo*, * cw»mi* jr rg« sigmai mi mm cb*r*cur 
9 loaf* ooratioo is tM« trim u «. o Um 14. All coomo Um ay sum 

I 10 m mwrm to cfcai* kinbtr mi Am mUc»4 block m4 to ilur to auos* 

t. 

11 U«ru»r o* tkot klock I ran "fiUl* to "amply". Tk* a^tfoswU kiocka 



i 



12 •tsriag to m1mm4 rocard kin to mm ckaio ammbor mm to mImi>4 

1} block. Tmm racoroa *-ra to* aaamatlcally puxgao by to tyttam kf 

14 maoM ac* altartag to tutm eWiekr. Tm purging U caaaa* by 

15 4*toc*oA of m so* mi record symbol witkta to cat* mtmm mi mmm mi to 
14 blocks bait* mrntf*. 

17 A faaimra mi to p rasa at jyium Is tot tho racara Ming 

j IS pargao wtU «JLoo Auasmoticslly ba rsaal out mm Um 11 to to CPU, 

19 than by Uiewiag botfc roa4iog so4 porglng m a staglo pass oi to crcUc 

:o nia ii« 

21 SUfcrrtag aaloitiooaUy to Ttg. 4, uia CPU piaxaa to ty«t<*m 

22 U to purga moM bf traaafntmag a cemRUA4 ratal stgoai o* Um 41 

23 Ma a c«nunu4 purga atgmai M Um 14. Tmm signal on Um 41 throws 

24 rwtttkos 110*117 to to H * M posiaaaw Tfca rsa* circuitry thsrafora 
2» ops rats a taVaorteaJly aa lo to rsao bbooo, aa dascnaao abo-ra. 
24 -. Tmm tlgmoioo Iim >4 oporatoa a rilty (not shown) wkick 
27 ♦ tkrowa swttcMa 2*1 aa* 192 to to "P", or "Purga" position. Tha 
24 aystsot U oow a«t to raaa s*u to to CPU uatil to CPU isntnaias 

29 to salactao ncor4 by tr&aamttUag m cemmud ?urg« *iga«i ca liM 14 

30 of two character Uogtk* ouraooo. Tha rasutramant mi to two 
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1 OaMtor Woftfc tiguoi It 4 ttitrf It44»rt l» pro*ttU iccxdmuud purging 

1 %i too <y«IU UU. 

1 Tko cost**** porgt Um 14 U coooocnU Ml oair to tko 

4 ibm m«a*o«»4 NUy, out 4lto » ttT Orr Input » 

ft (Up-Oop 151. TIm purgu Moc^M flip-flop compHtot *• ct^ruaHtunl 

4 (Up-Hop ct remit bovUg to U»f rtting circuit tt lu UT OFF Input. 

T Th« Uttgrntiog circuit prt^ttt too CuxmU| oil of tho flip-flop until 

• tfx* laput ttfMi m coMtwrf P^f* Um 14 roroniot oo lor two ckuiciir 

9 titnot. Tkon. ti» output of tkt Utogrttiog circuit oullot «p » 4 fuifl« 

Id clout rotugt to •port* 144 fUp-fW?« turning it off. 
11 TW «T ON Input M) <ho purgo biocklog Alp-flop U coo* 

U mchI to too output of 4ot4ct rtgioo 4tort circuit 141, T*ut. tko fUp- 

11 Coo it r«Mt to lu oo rmoUp «4 •t4fc* 4t ti* b*flumUg 4l 44ck regtou bp 

14 u*o output oi ootvet rot>oo turt circmll Ml. Tko Oip-(lop thou nm«iai 

15 44 U4tU t«r*jO« •« Of tkO tDOCUl «Tt C^UKtir Uoglk (MIAtt4 P*rg4 

14 ttgonl vaicJb U tf MAMiltoc 47 4*4 CPU 44 9>o im>Mt tt roctgfutot 144 

It .Utt 4ttig04ttaf utt rocoH it 4* 1 1 rot 14 purgo. 

II Tko fenctiou of *t purgo blocking (UpWloo IS) la to cootrbl 

19 ton purging opor*tt44 to *tt no purritvg tn*T 44 accompli tktu 
10 on til tko tpoclal ctcul U rtcctro4 ©o coram*** purgo Uno 14. THo 

21 output ol ikt purgo blocking fUpr'lop U coonncio* id tko control Input 

22 . tn gttt 141 to* 43 immi 151. 

XI Tko caatroUt4 Input «4 goto circuit 241 It ciwucud. Tit 

14 ooitck 111 4«4 g4tt circuit 241, 14 *o output ol ttngU ehimur 

2S rogittov 112. Gain circuit 241 It cootrolU4 by provinutly ootcrtboo 

24 clrcuttrr UcUolng ckaia Mobar Alp-flop 240 an4 lour chtrtcttr o*Ur 

27 215 tt gala Uorttkroogb oulv tko ckoin oumbar oi tvtry block hoviug t 

20 fuU tt4tut c44#4Ct4r. Boftrt tbt two chAricur eommtiu p^rgo tignAl 
29 It rtctftvoo, too >urgo blocking mp*floo It on opoaing tht gtio circuit 
10 241. Tktt nllowt tkt ckoiomiabor o( •^•ty Cull rtcord. tt irtntmtttt4 
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by pt» HI of tho rtid circuitry, to bo gtted through gete 243 to purge 

The purge register coupe Hes a conventlonol storeoo 
reflttor uhlch Is omonurlly rtsot to itro by so Incasing signet 
vMch the* ui«h the coat of the received At Us Input. Tho 

purge register coetlnuelly Applies «t its output the code reprttenutlvo 
Of tno auubec stored therein. Thus, tho pur9t register U contlnuolly 
uodotod te ttoro tno <*st recently received chiln nuuter until tno 
contend purge signet closes gete 243. Sine* e to* che rector conooAd 
puree signet 1t recelvod only during the trensnlssloo >2 the of tno 
a«U frao tno first bloc* of tho rtcorO tho CPU desire* to purge, the 
purge register conulns, efter tho spoclel coooond purge signet, tho 
chole nunter of tho record to bo pu rood. 

Tho KSCT Input of purge register 155 Is connect* to tho 
output of detoct region surt circuit 142. Thus, as tho region sUrt 
dune to* 1s detected by circuit 103. tho output therefrae on lino ISO 
rosott tho purge remittor to zoro. Therefore, tho choln nunoor cennot 
bo stored Aftor tho first poss of tho neeer/. This sonros as Another . 
MfOty ftsturo to prevent ACddenUt purging. 

Purge register 155 1s connected to comttro ch*1n Ageexr 
end purge register circuit 217. This clrcuft 1s etsentielly tdentlcot 
1o coostructlon to canptrw block count And chetn nuufcor circuit 211, 
previously eoscfibed, Aicapt thot tho tlning oosns therein 1«aw* tho 
output Of tho Circuit on for tho length of tl^ eouel to thet reoulrod 
for tho dsU oroo of • block to pass ono htol of tho ftlo. Thus, upon 
recocting «o Idoetktl conperlson booveon th# ch*1n nuefcer and puroo 
rrglster, conpero clrcuft 217 provides « qnel on Its output of duration 
oquol to tho dot* arte of a block. 

Since the CMU turner for every full record Is trAMattted 
throuojb gete 241 to one Input of ceapjr* circuit 217 And a Ho twinmed 
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via fit* tO ltd pura* rt^litir 1S$ to tho othor otto of co«tur* cir- 
cuit 217, tho circuit provldot to output of ono data art* tlco tawdl- 
itotr of tor tho ottoctlo* of tho ch«1t ouabor of tmy full bloc* until 
tho ipodtl MN Purpt slant) 1s rtcotvud. Upoo roctlpt of tht 
spocltl cammM purou s1o*tt, puroo block In* flip-flop 153 turm off, 
thoruh/ clttlH ftto 243 tnd prtvtutloo furthor trtftsaltsloA of chtlo 
o*obort to purat rttlttor 155. Fro* that t1oo forutrd, tho purgo 
rtflstor 1U tnnMrtU to caoifi circuit 217 tho chtlo nuteor of tho 
rtcord soloctod by tho 9U to bo ourftd. €tto 241 continue* to trtns- 
■It tho chftU bub or for tiory full rtcord to tho othor trout of cooptro 
circuit 217, Thtrtforo, circuit 217 previous on output toch tiat tho 
chtlo oiater of • full block Is thot of tho rtcord to bo rvrood. 

Tho output of pur* bloctlno flip-flop 153 Is coanocttd, 
IP addition to otto 243, to 1 mot tor 2tt. Tho Inwtor oonoratos it lu 
output 0 O.c. V0IU90 lovol opposlto to thot of tho Uvol on Its Input. 
Thtrtfort, unto puroo bloctlou Hip- flop 1S3 Is 00, tho Iftvtrur pro* 
fldot no slant) 00 Its output 11* who* tht puroo block 1 no, flip-flop 153 
fs off, tho Inmur provisos « posHlvo Itvol ot Us output. Tho output 
of lovtrtor 252 Is comoctod to ono Input to AMO circuit 253. Tho othor 
Input to tho AM circuit Is comwetod to tho output of coaptro circuit 
217. 

Slnco purpo bloctlno flip-flop 153 It noraaUy on, tho out- 
put of Invortor 2S2 Is norotlly off thtroby closlno ANO circuit 253 so os 
to bloc* tho output of coaparo drcvit 217. Only sfter tho special cos- 
mmi puroo sipti 1s rtcalvod 00 lint 34 tots tho flip-flop 153 switch 
off so thot tho Invtrtor provldot t potltlvo slant) to ono sldo of tht 
MO circuit, ottlno tho output of coaptro circuit 217 therothrovoh. 

Tho CFtt rttoH « portion of tho do U trintaitted by tht 
rood circuitry thortto bofort dttoctlno that tho data being rood 1s that 
Of 1*0 rucord to bo purotd. Thus, tht sign*! on 11nt 33 1s not trans- 
oittod until loot «fur tho chair flic**r has boon otttcttd. Thtrtfort, 
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l tho rooooo, that coqhm circuit IU U provide with *• ©uiput oi Uftf 

I ourctfcoo UMikiitti coomui purge tip^l »*U ctuoo *r o«n*a 
| ferruirooi to bu gu»4 *r AND circuit 233 r*g*rol«c« erf wh« timo 
4 4uriH (to r.ndlog oi «*t* iroco * Woch CPU traocmiu tho 

3 •pociol eommiiid purge «lg**i. 

4 Tk« m^i of AMD circuit 131 !• coomcm^, tU twitch 231, 
7 w »«t tutuo cmper circuit 234. Thu «utu« •mptf circuit it «u»* 

• •tooCUUr toooticU tm ««t •vatuc lull circuit 100 «ac«pt th4t lu output 

f pro*»c«c tho co4u nproMOClM *• •mper c»*r*cwr. ThU 

10 c**r*c»r U trtoomU»4 o« c*hlo 23) lorou** OA circuit 20) * 

H «Ug» duruur r«|liur 204. Th« ciM" choroctor rogUtor iwni 

22 tho mom empty ch*rac»r uotU cues Oam *• * *i$**X oppotrt 
1) co«o«»** ruiinui Uou 20S. 

| 4 |iK t Um CPU will pro^too tfio «p«cUl cwmoi purgo 

IS tig**! wwaro too uo* oi *» «oao «•* ©* Um Uret oloch oi thu rwcor* 

14 tobi p«rg«4. it U oocceoory to upur*** the circuitry lor propor 

II t «ciftf «i tho • tocac eiUAcur Wor« thu comoiooo purge eigiuU ie 

It neiin4. Tfcoroioro. tho output o4 4iu«t etotue luU circuit 171 which 

11 control* fee timUg U coiMeu4 »U twitch X3». i*oe 1*0. iwluh 192. 

20 too Oft circuit 201 «r*ctl» » <UUf one tiagU ebet circuit 2C7. 

21 Ja thieeianaor, (M Uii 4«l«y it iwietae} upoe oo tec tio* 
« oi e*urr •tocue i«U corrector ee t»*t toe cowmv f ree4out line ie 

23 energiee* to trooemitwfcotever ie i»r«4 UereU to »«ri*li*«r III to be 

24 wrtmo U the eutot oree therooi. U 4-rtog *U pe-\o4 no commit* 

25 purge ttguil ie receive*, oo output ie trooerolue* inm eet eutue 

24 •mptf circuit 234- Therefore, there ie oo cont* «*u In %i«gU 

21 cAAracttr roficMf c*4 oomiof U tr»o«mitw4 ih«r»<r*i • *• a ru.-it of 

2a ui« iwmm< ru*oout tif**i. Howu»ur. it * «omrn*i*4 purge tig**! 

2u buoa rocci«u4 co M ANO circuit 133 epcrcua to truifmit u»« owiput oi 

30 cusp*™ circuit 217 thurutarougB, —t ttAtut •mpry circuit 254 prov»«uc 
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1 tmpty eUfKMr to ataxia caaracur ri|tit«r 204. Toa 

1 <«1«V«4 camaaa* ra aoaut il|a*i frota hi 44 d*Uy aln«U that 

J circuit 20? taaa iHnUi ta taa rigUtar to t/Mimit Ua caaraccar 

uW * M *- Thta caaractar la traaaanitiacl via OA circuit 122 to 
5 tavialtaar 111 uraica c vrtu ampullar 104 a* writa ta* ium 
* «tnprf ckt/tctar lata th* tutui araa a/ ta* saUcta* block. TkW «ttacta 
*• purglag of ca* block. 

Tao output •< Uftrur 2S2 ramaia* aa («r itemiofdM 
rugWa aiaca ptt|« UKkU| flia-'loo 15) ramaia* atf tkaraby gatta* 
tuaaaa^uaat output* ol cimnri circuit 217 taoratbraut*. Tbaaa output* 



1 
' I 
t 

10 

U iaalcat* taaaa blocka aavta* * caaia ktnUr */ ** rocord to ba purgoa) 
•«•»• «p*ratiaa *f Nl lUMi •maty circuit 254. Taa iumi 

amply ehtficuri art a gala trut«lm4 by tingl* caaractar N |liui 
204 aa ba writtaa is tha autaa aro* at taaaa block*. 

la tfu 9Via t m cMtHrtm it mA4f by ct«Mr« ein»ii UT, 
ootkia* it i»uimlttt4 tar**** th* AND |M 25) a* aa atatua •maty 
ckaractara ar* written la taa iuiut araaa of Umn block*. 

Aa ta* paaa of tba ratio* i* compUu*\ taa ragiaa curt 
caaractar it datactao tj circuit 142 aa* taa output aa liaa 190 taaratrom 
raaat* purga rapator 115 la tar* aa* ra««u purga blocking Hip. /lop 
1)1 I* ita narmally oa mu. Tlua agaia apaaa gata 24) ta aJlov th* 
gatlag of auba*c.u«at caaia aumbara to purga rapiur 15$ taa turna «f 
laaurtar 252 ta black ANO fata 25). Ta«raior*. aa (unbar tranamia. 
aiaoa ara allawa* aa «at autaa ampty circuit 254 avaa though «*iub 251 
25 ramaia* cioa«4. 

2 * *• oa*>th*r aaiaty (actar pravanting accioaatai purging 

27 af ita crclW <ila. 

PUKGC OPERATION 
Aafcrriag to fig. 1C. th* aaampl* Uluatra«a4 ta th* purging 
10 al r*c*r4 aa. 1 from a ••Ucu4 ragioa. 
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leferrlne additionally to fl*. \ % the prooreai « of the 
CPU 10 mdM «o Instruction coeooodlno, that I record fnm a telected 
reftee of cyclic file 12 ho vliujt pacific Identtfylno data bo purged there- 
fro*. To acconotlth this, the CW telects the desired reoloa by 
appropriate slpnelt 00 tree* select 11 no 28, which It Interpreted by file 
control unit 11 • to select, vie control lino 2t. the desired trick. Tht 
CPU Otto trenserits a tlgnel 00 cooeond reed 11 no 4) and a tlgnel on 
conoend poroo Hne 34. 

•oferrlno addition* Mr to fig. 4, Uio tlonel on 11 no 43 
oeereto* « twitching seem to throw twitches 130-137 to Uio "R" 
position to that the tyttoo) estuee* too rood node. Tho signet on 
11oo 34 operates another twitting eeeno (not thewn) to threw twitches 
231 004 192 to tho °f* or -puree* poiUloo. Thft tots tho lyttee) to 
tho purge node la addition to tho read 0000. 

Tho operation of tho rood portion of tho systeo) Is Identi- 
cal to that described with rtspoct to tho rt«d operation described above. 
Therefore, tho operation of tho road circuitry will not bo described 
oocopt la cursory fashion. 

Aftor tho switches haw boon thrown, nothing of leporUnce 
happens until tho region ttirt character 1s raid by raad hoad 101 and 
raid enpHfler 10$ and deserl all toil by Oosorialixor 110. Upon ccaele- 
tloo of tho eeserlellxstlon, at tho and of tho character tine, tho 
parallol diU It transmitted U tingle character register 112. Tho 
rat It tor stores tho data for one character tint during which It trans- 
acts the date 00 cable 140. The ration start character en cable 140 1s 
detected by region circuit 142 which transacts a tibial en line ISO. 

Tbls tlgnel resets the read circuitry and also resets puree 

register lift to zero and Is race If ad at tho SCT ON Input to puree blxk- 

v * 

tno flfp-floa) IS3. Thit turns on tte nip- flop If It vat not elreed/ on. 
Tho outpwt of the f11p*f1oo Is applied to the control input to ?ate 213 
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turning tho goto on to thot It irriHU dou received ot tht controlled 
Iftputt thereUireugA. The output of the flip-flop Is olso sppHtd to 
iimrtm 252 vMch Inverts the slenol 41* thereby turns off ADO circuit 
2S3 preventing the tromeisslon of slonols therethrough. 

The Mm block to bt ot tec tee is block no. I, which Ms 
record no. I stored thtrolo. fecord no. 9 Is the block to bo purged. 
The block surt chorocter for block no. 1 U detected by detect block 
tUrt circuit 143 end tho output thertfor« operotes the a Hog* rt«0 
curcultry sod Is counted by block counter 151. Tho tutus Ourtcter of 
block no. 1 it detected by dttoct sutus full circuit 171 since tho block 
Is full ond on output transmitted on line 190. TMs output 1s tronseritted 
v1« seltcft If? ond 0« circuit 201 to 009111 operetlon of heed do ley ond 
single shot circuit 207. Tho stitus CM factor olto operates vorleus " 
rood circuitry to 94 U tho choln nutter iMlotely following through 
9ito circuit 241. Thtroforo, tho clula nuor, which Is tho nunfcer 
MV is ooted through gjto 2*1 to ono trout of coepore choln nutter 
end puree register 217 ind U tho control Input of goto circuit 2«3. As 
previously iiplolned, 94 to circuit 243 Is open so thot tht 04 u Is trans* 
■Utoo* to rurge regliter 155. Tho purge - 9 »JUf storos tho date there- 
1n and ttusoits tno nueber to tl* oth*r Input of cocoare circuit 217. 

Since tho chal* nutter *nd tho outcut of tho purge rvgttter 
155 ore identical, conpere circuit 217 then prevldos on output signal 
onuol * M « n» of block no. 1 to ono Input of AMD circuit 2!3. 
However, tho ANO circuit rcoolns off blocking tho triMalislon of the 
slgnots thort through. 

Then, the reid circuitry causes tho tnn%elt»lon of tho 
date frc* tho date oroo of block no. 1 to t*e CPU en cable 31. The 
prooroo) 32 of the sutsegutntly detects t*at the d4to bt1r.g read Is 
thot designating the record to be purged. Therefore, the fp<j does 
not tronsott t reject slgnoi on lint 3: *nO *es transit 4 special t*e~ 
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1 character p»rp aigaei oa Um 14. 

1 Tba epeciaJ commaad purge aig»al U detected by the (iu* 

1 I ratlag circuit at the SXT Off Input ef purge blacking flip-flap 15), 

4 tureiag the Oip*Offp ett. Tale claeee gate 143 tad caueee Inverter 2)2 

3 be previa* a peeltlv* autpai Thie cucpe* opart t*i AMD circuit 2)) t* 

4 gate the eulput cf compare circuit 217 feerethreugh. THle eetput le 
7 traaeanltead, via re «tch 251, la tat ataaie empty circuit 254. 

• Tbe aat etatua empty circuit thee recpeade by traAemiitiag 

9 Um tutua empty character via Uaa 23) aad OA circuit 20) to alagla 

10 character rc gleter 204, The clagle character regie tar thee ctoree tha 

11 etatua empty character. 

12 Aiua a tana character peettloa el racer d a*. 1 comae 

1) edjeceat to write bead 102 # heed delay aad eiagle ebat circait 207 pre* 

14 ridee a etgeel aa * omcaaad readout Um 20) cemmeacUag che alagla 

15 character ragiatar «a> tree emit aha etatua amprf character eoae cabla 
la . 204. The itatee aenpry cheracavr la chee cerielieed by ecrteJleer 111 
17 and write* a by vrtte amplifier 105 a ad write baa4 102 lata the etatua 
19 cbaractar pot trio* oi block ee. 1. 

19 therefore, the tea tie full cbaractar «4 black no, 1 haa 

20 operated bead daUy end elngle ehot 207, tha chaia sum bar al block na. 1 

21 haa baea atarad la purge regie tar 1)3, aad *e data therefrom traae* 

22 milled to tha CPU. Tba CPU baa Indicated that that data deeigaatee tha 

2) racard la ba purged end raepaadad by traaemtitlAg a epactal command 

24 purge eigne! ea Uaa )4, Thle elgaal baa gated tha ourputof comoere 

25 circuit 217 at aat tha eta cue empty character lata tha eta tut poettion ef 
24 tha racard aa ceatralled by tha timiag al bead delay aa£ eiagle shot 207. 
27 Black aa* 2 ta thea detectad by read bead 101. The oloca 
2t a tart cbaractar thereof caueee eparaaea of the etatua circuitry to geie 
29 tha cubeeujuaai etatua cbaractar to clrcutta 171 and 172. DeUct e:*tue 
10 full circuit 171 provtdee aa output aa llaa 190 which Uifttietee opereoee 
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» <-Ur HI -» •••~, MU j r .p, MU ^ d,*U nmb., .IrwHry „ *. 

4 ?ttf rititur XIT. 

bUckl. f .ilp.««p 1S1 la oif 4ua ta tha .p.«i»j (MIMl4 

* J~'I» .i tM l t M .i M «fc (tac tb. uoek. H»r.fe N . «... 2«> 

• output 1 p*,,. ,„ u ^ ,np,« „ e^p^,. cl«^t H7 U 
» OMn<«n *• »n«lNi c ».i a aumbar. aunbar "J". 

W **• •* black aa. J. h~.„,. i. U . # 

II .umb.,-1-. TV.„<o,.. c«« M „ «ir«i« p,,**.. « n „ 

" *»••••• r».uJ, * p., „ u^tu, nip.n^ 19J ba4a, •«. 
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M *. char**,., „.| f .u— .1 ,. eord M . , „ .« j4e , oc 

it •'*ub,«4io.«»*u- tt «,h.^d,Ur«4.i.,Urt«cu«ui»ie7 

M pranda. • .i,n*l «»«•.« r..4^« u«. M « «.„,., ». r#fi , wr M 

»l t,i„. m i, . u „, -m>|T cX4fteMr „„ rt4jll „ n| UtUliMt U| 

U .... P~^*.. . i#rU1 u«.UM. •< ft. «h.,a« u , « Wfiu ^ luu , , 04 , 

ai -Me. ...... „ u mrim% Ul „ ^ x 

* 4 Tfc "' 4 «*•»• •-»••' *«««r- Z ... ,h. .. m . 

»» «h.. .ur^ ta p, r „ rMUMr ,„ # w( ^ e>reuM ip 

I. ««.... Om .„p V „ b . . rt .u. „, lUMt 

2T .1 «h. ««.r« 4. «..«r.U.4 b, U>. Hmui, „ d.U r ^ .,„,,. , ho , l0T< 

UkM,M * *•«•* bo. J eonuin, «. it* ch.in numUr. 
Z» U.a.^b.r-I". ».r.tor,.«o 0 , p . r . elre , tlilTM ., llprovid . f m 
W .Mc. 4 . M , , mm « treui , „ 4 A4tiB e . reM| iM 
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1 ceuoce tho atataa empty character to be written ioto the tutue poeltloe 

1 of record eo. 2, aa controlled by the timlog el heed delay and ttoglo 

1 aha* 207. 

4 Block oo« 4 la alee full eod *e roeoiioat output of detect 

5 sum lull circuit 171 ft lit the cheio ovnbtr thereof to compere cir- 
4 cult 211 fof cemperieoo eHth too eutput of purge register 15*. Here, 
7 the cholo Atmbif ia tho euaiber M 4" while the output el purge rcgiater 

• 1*4 U the ****** t "1 M . Thee, compere circuit 217 4mi not provide ao 

0 output aod too commeod readout a (goal from heed delay aod alegle a hot 

10 207 eperetoe alegle ckAmur regiater 204, but |MM nothiog therefrom 

11 «iace eet sum empty circuit 2S4 m oo« ec tooted. 

12 UhooHee, blecke 5*23 ere 411 leeicoted aa being full, but 
1} the chela eurober doe a oot ag roe with loo chela eumber "1" ol record 

14 ao. «. Therefore, 00 aUtua empty character* oro uaaemiued. 

15 The euaia full char ac ear Iron block ee, 24 opart tea heed 
14 delay aod aingle ahot 207 aod opera tea the cheio oumbar circuitry e» 
17 gate the choio Dumber thereof to compere circuit 217. Ae abowo. the 
U chela Mimber oC block oo. 24 ie the a umber T\ which egrecc 

19 output oi the purge regular. Tfcarefore, (he compare circuit tranamtte 

20 ao output through AND clrcelt 2S3 to operate eet cutue empty circuit 

21 254. The reculiaet ttotue empty character la treoamltied by eiogU 

22 ~ character regieur 204 aod too time coetreUad by heed delay eod eiogU 

23 ahot207 to eerieileer 111* Tho character la theo aerteliacd ooo writtee 

24 low tho atone area of block 00. 24. 

25 At aeme polot doriog the raedleg ol data from block 00. 24, 
24 ao eod ol record character la uaoemitted through gate 141 onto cable 
27 244. Tho char ecu r le detected by detect end ol record circuit 211 tad 
2$ 44, gmpm provided 00 Hoe l<2. Thla output turae elf the block length 
2f circuitry to teomaete the treeemlaeioe of date to the CPU. 

]0 Ao ahowu. all aubeee,ueat block a ia the rt|ion are iad seated 
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t fca aalag emprr. Therefore, detect eutua (oil circuit 171 providee no 

t output ooto llao 140 aad the output a ad detect at* cue empty circuit 172 

2 are p mooted by AND circuit ISO aod f^ul 134 from traaamirUag a 

4 il|t4i tan Um 11C. Taereiore* ao further cheia aumbor a are gated 

9 10 com pa** circuit 217 aad eo further purge output* ore provided 

4 (herefrom. 

T Upon fee cempletioa of the compUu ecee o** the region, th« 

4 re g toe eurt ebiricur U detected bf clrcvU 142 and the reeultaat output 

4 on lis* ISO roeete purge bleckUg flip-flop 13) am tte Mrtntl oa a to to. 

10 Additionally, (he output ftMU purge ro ft iter 155 to sere. The tureiag 

11 oa nl purge blocking Alp-flop IS) cur* a off La verier 2S2 to block uy 

12 output* from compere circuit 217 thereby preventing farther pur go 

1) etgaeie therefrom until tuck timo ee a epeciel commud purgo signal 

14 la received oa lino 14 from die CPU* 

15 Therefore* the deeciibed ifitim hee reed to the CPU the 
14 dot* pi block ao. 1. (bo CPU detected that the data «*• (hat of tho block 
17 to bo purged aad thereby aupplled (ho •pccUl purgo eigaei to file control 
It unit 11. Thle • l gaol ceoeed (bo eyetem to change (ho statue character 
14 in block oo. 1 from "full" to "empty", nod to etoro tho chain numoer "1 M 

20 of (ho rtcord ao. 4 la purgo reflate r 133. Tho eyetem thoo etmilarly 

21 changed tho etaaio choroctor of ail block* having tho chain aumbor "1** 

22 from M foll** to "amply" tad akippod oU thoao rocordo not having tho 

2) cheia aumbor M 1 M of record r.o. 4. riaally. ui ood of rocord character 

24 la block oo* 24 oadod tho (ran erne* ion of data to tho CPU and tho tub* 

25 eoqooatly oo toe tod region atari character roaot tho eya&em. 
24 ADDITIONAL SYJTE1I3 

27 Too arrangement of tho eyetem deeenbed above it depor.uent 

24 aocoaif oa tho above do ec ribed method, but eleo upoo tho apeohc formal 

24 need for tho blocke* Tbue. tho lyium boa boao ahewe doat|nod in a 

10 ceruio war to vttUio tho control cherectere deatgoaang tho ration ttart 
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1 block curt nod to ndlloe tko itrlct (ormot thai the chain number 

2 aiweyn comprise a (o*r cheiactert nod that tko dau aroo of * block 

J a (way a comarieet Che cane o am bar ol character* coalgmntod by block 

4 UngCk counter 224, Tko tyttem U also dependent opoo the I act that too 

$ block It eel/ la tlwaya ergeoined *• ahner* In rig 2 to ckot Cho tutu a 

4 chernctor 11 eJwey a Cellove tko aurt character 22* tko chain lumkr 24 

? ah* ay a foUowe tko ate tee character, and the date oroo 2* aiwaya («Ut«i 

• the ckein number. 

9 Therefore, by changing cka format (or tko block a mi dau, 

10 and /or by deleting or adding ether control chnrectera, tko eyeinoi (or 

11 accompilahing tko deecrtbed metkod muat accordingly bo olio red. 

12 Ooo a nam pie mi eeck o change la tko edatdoo mi tha control 
II character, "chain number foUove". Tko moo mi a«ck o choractnr allow a 

14 tko placing of ik a chain omen her (or tko (Irat block mi each rocord at tko 

15 a ad ad ft* block* immediately preceded by the c bar actor "chaia Bum bar 
lm (ollown M . 

17 Such o character hoc tko advantage mi allowing tko CPU so 

It reed mil mi tha data la tko Onto aren mi a block and ikao to utillaa ik« 

19 chain number Ucro to decide whether tko doairod record «n being 

20 detected* fubeec,uenc blocks containing tha a%m« racord would Chan 

21 have the chain number located lm madia cm y niter tha atatue character, 

22 no doocrlbod in (ho. eboro •yatom. 

25 Tha •yatom than mutt bo changed to 07a rate en tha chain 

24 numbor 00 a reeult oc* da tec bag tko chaia number follow* character 

2$ rocker ahnn do no mil ng epoa tSa chain a cm bar immediately following 

lm tko eiotne character* no a bora. 

27 Another an am pin of tuck n change la the add t Hon o( th« 

22 control character "data follow a* \ Thla character heya tha »yaiem to 

29 aspect data immediately tkor«aiter rather than to depend upon delay 

30 or clocking circuits to goto the output mi the reading meana a prcOter* 
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1 mtt»4 time ft/Wv dM biiioAlAg ol a bl»ck. 

I UOm 4au folio* • 4 co*U mumtmr. It •* 

J ch«U Mntor* •! v»rt*bU Ua«* «tac« It aut0tn»ac*Uy •tfnala th« 

4 «frd •< *• chAiA aamfcar ud Um b»fUAia« a< d*i*- 

1 WkU* Mm i*r*»ti*a U«« »»TtUuU**r thaw* 

4 <U~rik»4 vim r««p*ct !• »r»Uf «4 «mbodim«mw iA«r«oI, U »tU 

7 fa* »*4«r«too4 *r Omn 4*111*4 im Um 4#t that %an»** ckAHff«« l» 

I fom 4*4 4«t*iU may fca m*4a ti*r«U vitbemt d*p*xtlA« from (h« 

9 aptrlt a*4 ai »« lavaaAa*. 
16 
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• ; THa «fnao4lm«au of tha La ▼« at tea la which aa «xclu»iv« property 
or prtTlloga i» cUuMd ui 4o*iaa4 *• follow*: 

1 1. A m«tW4 ai argftaiaiag ft cyclical dim comf riatag Ota 

2 CMpI aft 

S 4ivi41og «U4 cyclical flU Uto ft plarality oi rogiavaa; 

4 (%rih«r dlvtdUff aaca of mU rvgUaj lata • plurality 

5 blacka; 

6 UitiaUy iMtAf racar4« aaajvaatfaUy bagtaaiag la tfca 
T blacx at ft 4««tr«4 ooa at* «ai4 ragioaa; 

S pvrgtag mUciH racarda Irocn aal4 rvg&oa af tU4 eye tic al 

9 ilia ay alfacrtwaiy araalag a act om #al4 alacaa waarata ft ra«ar4 ta 

10 bo pvrgo4 la locaia4: a»4 

11 atarlag 44dlttaa»i raca*4a la mU ragtaa ol aai4 cyclical 

U fUa bagiaaiaf U tha (Lrot iniUUi Unk la aaU ragta* u4 aaqwaattaily 

IT tharoaitar la ivbM^wai avaiUala alacaa «i aal4 region aa mm 4*4 # 

U wharaay iba aa»r«4 4at* it ank>4 aawar* dxa fraatt of aa!4 ragiacu 
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I 2. A method of orgeAialog a cycUcal ItU comprising the 

I fttepeef: 

> dividing eaid cyclical Ale laee * plurality of regioae; 

«. further dividing each el i«U regteae lata a plurality of 

% block*; 

4 Initially •taring record* *equcadeUy begiaaiag la (ha Ur*» 

7 black of a de tired eaa ef *eid region*; 

t design* dog each block storing a comoMt racard ay 

9 racordiag a commoa chain character therein, each cotnmco chela 

10 character balag different far each record; 

11 pur g tag selected record* from said region of said cyclical 
U file by effectively eraeiag each ooe of eaid block* where la a record to 

13 be purged la locetee. aa designated by eaid com mo a chela character 

14 recorded therein 

15 eta ring additional recerde to eaid regioa of said cyclical 

16 file begiaaiag ia the first available block la eaid region aad sequentially 
1? thereafter La eubtequeot available block* of eaid regioa ea aeeded* 

II whereby the stored data 4a packed toward the (root o< said region; aad 

19 deelgna£ag each block * boring a common one of **id 

20 additional recerde by recording a com moo chain character therein. 

21 wiureby all of the block* storing a common record are designated by 
11 a common chain character. 
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J. Taa method oi cUia J waarala Mid purging atap 
laclvda* tha itapc mi: 

raaalag data (ram «aca r«card i»rt4 la »aid ragiaa o4 
•*ld cyclical Ola a« «tld rtcord* ara aauctad uatU data from 4 
MUcUd rtcoH I* dttactadi 

d«ucaag 0i* thai* eatraxti r o< ih« black from which «aid 
data waa taadi aad 

purging said MliCUd racord from said ragioa by «Uactiv«ly 
araaiag «aca o< «aid blacka wharala •aid dauctai chats charactar la 
lAcaatd. 

4. Taa mathod ci c laics > «aa rala: 

•aid raadlag atap comprise* raadlaf daia tram (ha first 
block ol «aca racard •torad U said rcgioa a« cacoaatared until data 
from a •eltcrad racard I* daiscted. 

5. Th« methcd al claim 4. vksrala; 

• •Id Ar«t black ai ea^h racard t« dastgaaud by Ulag the 
Unt biack haviAf a chaia character oat pravidasly detected during 
the pr««« at pa«e ai • aid rrgiaa. 



a. Taa method ai claim 2 »her-tn: 

each caid eemaott chaia ch4r4cter deaigaaaog a particular 
record compnMi the •ee.ueatiai aumber wtthta «eid r«gtoa of tha black 
whereto the flret partiaa ol dau from etid record l« «ur«d. 
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Tko mitkd of claim 2, 3 or 4 vboroia: 

sack said chain char actor designating a particular record comprises 
tho •t^Matiil aumber withia said region of tho block whereia the Aral per* 
tioa of dexa from said rocord Is stored. * hare by, ia said reading step, 
•Aid first block of each rocord atored in said region U indicated by lu 
h * vtn l * ***** oumbor tdeatlcei to tbo sequential aumbir of the block 
witbia said region* 

Tbo metkod oi claim 1. 2 or 6 wherein: 

••id inlUoi storing and said storing of additional record* additionally 
include e tho recording of • special chirvur withia each one of aaid 
blocks la whick aaid record* are «tored« •aid a pedal character indicating 
-hat aaid blocks are full; 

•aid effective erasure comprisee the eraeure of aald apodal 
character within eacb one of aaid blocks so eraeod; and 

•aid available blocks being detected by detecting the absence of aaid 
•pedal character within a block. 
9* Tbo method of claim 1 wherein: 

•aid atop of dividing eack of aaid regions into a plurality of blocks 
additionally includes tho step of recording of a special character which 
Indicates thai tho block io empty; 

•aid Initial acring of records additionally includes tho erasure of said 
special character ia taooo blocks ia which data is sto red; 

•aid effective eraeore of eack oao cf said blocks to be purge J 
comprises tho recording of said special character ia eack of said blocks; 

tho detection of said available blocks comprisee the detection of a«id 
special character therein; and 

ssid recording of additional records comprUee additionally the eratur* 
of said social character appearing in those blocks in which .aid additional 
records are recorded* 



592798 

1 10. A mtho4 at Qrgaolsiag a cyclical id* comprisLag ths 

2 stapa ait 

3 dlvidlag said cyclical flla laaa a plurality oi" ragiaaa. 

4 fuxthar dlvid&ag aach of «aid rogloas Lata * plurality af 

5 blacka; 

4 writiag 4 first apacial characur la aach aoa af said blocka 

T to ladlcau (hat saia blocks ara empty; 

• Initially staring rscarda saquaattally bagtaalag la tha first 

9 block of a daairad oaa af said region a; 

10 a rat tag said first apaclal char actar la aack oaa af said 

11 blocka la which said racarda a** atarad; 

U rscordiag a sscoanl spaclal char actar la aach al aal4 blocka 

1J la which said racarda ara starad to ladlcata that laid blocka ara lull; 

14 purging •« lac tad racarda from aaid ragioa ol aaid cyclical 

15 flla by erasing aaid sscoad apacial char actar aad racordlag iaid first 
14 spaclal char actar la aach oaa of aaid blocka wharala a racord to ba 
17 pur gad Is ^acatod; 

!ft staring addlUoaal racord* la said ragioa of aaid cyclical 

19 fila baglaaiag la tha first aval labia block ia aaid ragioa by daucung 

20 iha first block In aaid ragioa haviag aaid first spacial characur tharala 

21 aad *squ« ail ally tharaafur la aabaaquaai a v a* labia blocka of said ragioa 

22 as aaadad. aaid avallabla blocka balng datacud by tha datacQoaof said 
21 flrat apaclal characur tharaia; aad 

24 araalag said first apaclal char actar aad racardiag said 

25 sacoaal apacial characur la aach af aaid blocka wbaraln aaid additional 
24 r« cords ara surosV 

1 11* Tha mathoal of claim 1 furihar Including vha sup of: 

2 reading salactad racoroa from said cycLcal (Ua. 
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iZm _Tba) method of claim 11 wherei* Mil reading tt«p lacJudoa th« 
gtap* «ft 

reading 4ai* from each record atored la said rtftM of the file until 
dfttft. deeigaaiiag 4 aeUcted record io detected; aad 

tubeeoveaUy reading all eubeeojueot Uo-cha coBtalaiag data of the 
fame record* 

l%* A data ol «age ifiun for at or tag data record* compriairaj: 

ft cyclical data atorago imui divided iato a plurality of region* of 
eelectad leogW. each region being dhrided iato a plurality of hi ache; 

reading me ana for reading stored data La aaid data a tor ago meant; 

writing meana for eubeeouaaily •taring daft* la aaid data atorago meana; 

detection moaaa rteponeivo to eeld reeding moaa* for detecting who* 
ther ft block ta empty? and 

Sating iMtai rnepoftarv* t* the output of aaid detection moaaa for 
gotlng data to aaid writing maaaa for the duration of aaid ampty block. 
U. A data storage ijium for otoriag data records, tack aaid record 
terminating wuh a a pedal ch«- actor, comprising! 

ft cyciicai data atorago maaaa divided iato a plurality of region* of 
e elected length*, eftch region being divided iato a plurality of biocka; 

reading maaaa for roadiAg atorad data U> aaid data atorago moaaa; 

writing mean* for avkaaojuoatiy staring data la aaid data atoraga mtani; 

region detection maaaa for detecting tko beginning of a eelectcd region; 

etatu* detection maaaa rcepooar** to aaid raadtog mean a for detect* 
Lag vbethv, * ft block i* ompty; a ad 

gating maaaa responaW* to aaid rrgioa detection meana, aaid statue 
detection mean*, and eain apodal cbaractar for gauxtg a data record to 
aaid writing maaaa for the cur alio a of the fir at aaid detected emptr block 
subsequent to a a id detection of the begiaaing of aaid aalecttd region, and 
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f or duration 0/ **<h foUovUf ojoUc ud amptr Hock mall UrmlaaXcd 



IS. Tha tpparama oi cUim 13 or 14 Cor scoria* data roc or da fertbor 
lac hiding 

dmim for doai|nj«lof tha om • of aaid fcloclui coot* sing «ach particular 
M4 oi i4itf data record*. 

!4« Tha appaxaiua of claim IS or 14 further inr hading: 

pwgiaf m««AO (or oifoctlvalr tmptyiag aalactad ooaa o* aaid bloc It a. 



bf (ho foil of oi a aid apodal chtrtcUr. 



( 
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1 17. A da** itorif* ifttim for storing data records 

2 comprising; 

) 4 cyclic*! 4tu storsgo medium divided La 10 * plurality of 

4 r«|ioo* of selected lengths, eeck region being divided Into a plurality 

5 of blocks of equal Uogth; 

6 rsadlag means mounted for reading recorded data oa said 

7 data stores, e medium; 

* writing meaas mounted behind said reeding rneaA* for 

9 subsequently recording data oa ssld d*ta eiorage medium; 
ID regioa detection meaas for deuctiAg tho start of a selected 

11 regioa and resetting aad rendering said system effective upon making 

12 such detection; 

1) gtuable buffer means for temporarily • to ring said dsia 

14 recorde to be written, tho output thereof beiAg cosnecud to taid 

15 writing meant; 

16 block detection mean* respoaslve 10 said reeding means 

17 for detecting whether a block is empty; 

19 block Indication moans responsive to the operation of said 

19 block detection means for ■ taring a chsin charscur representative of 

20 the first deiecud errpry block and for opertang ssid writing means 10 . 

21 write said chsin character at the h*(infuag 0/ said first and each 
II subsequently detected empty block; 

l\ gsu oporauon meaas responsive to ths operetien of ssid 

Z\ block detection meaas for gating said |tteeble buffer means »t a 

25 specif ted time and for a specified dursaoa to thereby supply said data 

Zu 10 said writing meaas berweea said clam character and the end of ssid 

Z1 block; 4*4 

24 termination means for detecting the end of said d*i* record 

29 being written to terminate the opereaon of said block males tee mesns 

10 and eaid *tte operauoa mesns. 
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If* Tfca apparatus of caUoi 17 further lacludiog purgiaj 
moaaa comprising: 

puxga aalactloa maaaa roapoaaivo to aaid road tag ma an a 
for da to tun- * hU<u4 rocord to bo purged; 

chain do taction means reapooelve to eeid purge aelectioo 
meaaa aad oaid roadiaf mo one (or da t acting and s tor Lag ih« chai? 
character ol the block (rom which said aelecied recurdwae detected; and 

ereaiag maaaa reapoaeiv* to said chain datectioe moeaa 
/or sffsc lively erasing each ol said blocks * be re la eeid stored cheia 
character to do toe u 4. 

19. The apperatuo of cUlai It wherein, said purffinf 
meano further Includes: 

eoloctloa f * da | imiii res poos We to said reading meaae 
Cor reeding the chaia character ol each full block and gating tha 
output of sold reading m«ui to toid pur go selection me ana upon 
detecting * chela character oot previously 4>uc tod during tho 
presset peso of eeid region. 



20. The apparaM of claim 19 who rain: 
•aid block tadicecloa mooaa comprises counting m«4ni 
reepoeetve to aold reeding mooaa (or counting oock block douctod 
after the atari of said regloa« meaae (or storing ae aaid chain 
character tho count pro toot la seta counter upoa tho opo ration oi aaid 
detecttoa meaaa* end maaaa (or oporatiag said writing maaaa '*o write 
aaid character at tho beginning of tho firat and oach subtesuantly 
d« toe tod empty block; aad 

oaid aolacnoa gauog meene ra t pood a to said riding 
moaaa aad oaid counting maaaa v( said ulock lnd:ceti»o maaaa to 
goto each ono of litl blocks taring a chua cumber laanucel to aaid 1 
count until aaid purge ssloctioe mseoa ta operauo. 
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21. lb* apparatus of claim 16 or I* wherein: 

•old block iodicatloa msaaa additionally includes mean* for operating 
•sii writing means to write a special statue character Indicating that * 
block U full immedletoly preceding said chain character *t the beginaint 
of said Oral and each subsequently delected empty block; 

•Aid erasing iimiai comprises me ana (or eraatng said status char acter 
in ooch ol said blocks vhercl* aaid stored chain character »• detected; aad 

•old block detection mea»o comprises meant for detecting the sUsenco 
ol said status character within a block* 
11. Too apparatus of claim IB or 19 whereins 

oock of said block* of said regie* additionally includes an initially 
recorded special status character u the beginning thereof Indicating that 
the block ia empty; 

aaid block detection manna compriaoa means for detecting said etatua 
character at the beginning of • block. thereby detecting whether such block 
la amply; 

•aid block indication means additionally includes meant reipenttve to 
th« operation of aaid block detection means for crating aaid statu* cherac* 
tor from aaid Urat and each subsequently detected empty block; xad 

•aid erasing meant of aaid purging mesas comprises meant (or writing 
•aid atatua character at the beginning of aach of jaid block* wherein iud 
chaia char actor ia detected. 
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t 2). A data »uri|f ir«u.T> Ur storing data records 

2 cemprielAgi 

1 • cyclical data eiorage medium divided lata a plurality of 

4 regieaa al eelecird Uag the* each region being divided into a plurality 

5 of blecka of e^uai leegth, each block having aa initially recorded firat 
a atatua character at tha baginalag thereof iodiceUag that said block It 
7 amply; 

• readiag otaana mounted for readiag racardad data oo aaid 

• dau ate rage medium; 

10 writiag mtiai mounted behind said readiag m«Mi (or 

11 aubeequaatly recording data aa aaid data • borage medium; 

12 ragioa fltttcboa meaaa Car deteciiag the atari of a aelecud 

15 rogioa reaettiag a ad tendering a aid tyiuo effocdv* upon making 
14 euch da taction; 

1* fete able buffer maaaa for tarn par aril? a taring aaid dau 

16 racarda aa ba vrtttoa. tha output thereof baiag coon* eta d to aaid 

17 wrikeg maaaa; 

1* black detection maaaa far dauctlag aaid ft rat atatua cherac* 

19 tar *t the bagiauing of a block, thereby detecting whether euch block la 

20 *mpry; 

21 block indication maaaa raapoaaiva to the operation oi aaid 

22 block datoctioa maaaa for ereeing aaid Ural atatua character at tha 

21 o* ginning ol aaid flrat aad aack aubeoqueatly datected empty block and 

24 racordiag thereat a aecond atatua character indicating tha: tech ae»d 

25 block ia lull, far aaanng a chain characur repre aentative ai the firat 
24 datocatd empty black, aad (or op* r a fcog aaid writing me an a to write 
27 aaid chain character immediately alter aaid tecond atatua character 
21 la aaid fir at and each awbeeqveatiy detected amply block; 

2' fate eperauon maaaa roeponaive to una operation of aaid 

*0 block detection meene for get.ag taid ge:aa»;e b+ilmt meana at a 
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Claim U . CooVd. 

31 ipocliied Umo for * opacified duo do a to thereby aupplf aaid data 

11 to laid wrltiog sncao* b«tw«ea «»U chaia character aod the eod of told 

31 block; 

34 ?wr(o •alectioo meaoa reepooaivo to aaid reading meaoa 

3$ for detoctUg a eolccted record to bo pox fed; 

chaio deuctioa moaoe re«ponaivc to aaid pur ge eeJactieo 

3? meaoa tad Mid reading meaoa for detecting, and • to ring the chaia 

3$ character of too block from which ••id eelectod rocord wee detecud: 
30 eraeit^ maaaa reepoaeivo to aaid ch4ia detection maaoe 

40 for eraelog »aid eecoad etatoa character to each of said block* whereto 

41 eeid stored chAta character la cm feud aao for writing aaid firat etaute 
41 character tho refer la each of aaid block*; and 

41 tormloaUoa meaoa for detecting too aod of aaid data rocord 

44 biti* writtaa to term to* la the oporaooa of aaid block indiceooo morne 

«$ and * Aid gate operation meaoa. 
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24* Thm dau «toraf4 ipum of claim II further Ucjudl** 

read icUctUa rmui NipoMin id «ald rcadtef, idimi lor detoctiaf 
* i«Wc««d record te bo road; 

ckb datoctlm moaaa raapoaotvo to t«ld road tfUctlo* mm torn and 
mU rudia|BU«Bi for dotecttef aad •tortaf tbo chain character oi ±« black 
from wfclcfc mU m1ku4 record • detected; . o»d 

traaomlotloa mean* roopoootoo to «4id loot meadoaed chit* detec* 
tloa meaao lor traaomittia| data from each of amid block* %+iere to taid • tar- 
ed chats ckaracUr lo detected. 
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1 25. Ad«u • torsi a lyiun for atoriag 4au r* cord a 

2 comprising; 

1 a cycllCAl <UtA turigt medium divided Uto a ptarslity of 

4 regions of ssUcud UegOtA, (ho bsgtAsUng of ssch rogioo bo«rg d* noted 

5 by a tpsclsl rsgioa «urt chsr Altar, aa* ssch rsgioa being d»*nded 

4 into a plur Al*if of Mock*. tke bsginalAg of s*ck block be tag dsnotsd by 

T a specisi block «urt chAVAC ton 

• foAdiog mo aaa mounted for reAdlng rscorded dstA oa said 

9 dALA •tertge medium} 

10 writing mo aaa mounted bekied ttid rending mo aaa for 

11 subsequently recording dntn oa a Aid iiu storoge medium; 

12 region dsuctton meeAs for detecting tAid rogion ttAr* 
1) chAfACUr AAd retetU&g aa4 roods ring ««ad lyium effective upno 

14 mAAuig such detection; 

1* gAUAoU buffer mo aaa far tomporAxily storing »Aid deio 

16 rtcordA n be «MUi f tke output thereof being connected to ssid 

1? writing meant; 

15 block detection oiaaaa f Asponsive to sAid rsAuing mo aaa 
11 And Acuvtiod by a nek said block turt choroctor for dotocung vhether 

20 oACh block, is empry; 

21 block tOdlCAdOA re A AAA r«ApOC«lVA to \Km OpOVAUOA Of AAid 

22 block as lection mo aaa for storing a cKa*a chsrsctsr reprstentAave of 

23 the firtt dtucud smpry block oad for o^ rAiiag ssid wrtung ms aa s to 

24 wrtiA a •poctsi ksyiag cknracter immedi*tely f«jliow«d by *sid cI-.aia 
24 character Ia tko first aa4 a ac a «vbtcqwanUy dslscisd empty blocs. 
24 gAto operation m«Ant rstpooAire to t.*« ope r At. on of »A*d 
Zl bloc a dstscuon ms aaa for (sung BAid gAtasble bui.'cr rrsens u» trwrsby 
2* • Jpply «Aid scored dAU to sAid writing mesnt for wriurj »u.rea 
*9 date in tAtd fint snd seek avibtocusaliy c*t«c:«d «mpty bioc*. *no 

id wrminstion msAni for cstscuoi ihs sr., of ts;d uaia record 

>1 Min( vruun u> urminsiA ths optrst.oa of tsia b^ck tno.cAUwn ms*ni 

)£ *r.u **id c*te a^cr^l.or* miui. 
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1 tt. Taa *»y*r**t* «i cUia 25 Uxdwr iAclu4Uc F»'C*M 

X bmmi c«raprl«l*r* 

1 purp mUc&m mui r«tp*Miv« » «*A4 nkUg imam 

4 (or 4«t««tlAj * »«Uct*4 r*«or4 I* W puri**; 

6 * iimaaa &iA «aU t«*4Uf mam 4*4 OA»r*t»4 fry **iA AAyiAg CAAr*c»r 

. 7 Ut i)|MUA| AAA «MlAf (AA CAAiA CAAfACIA* W |AA bit** ff«« %>AlcS 

• «Al4 **lA«ft»4 r«CAff4 VA* AAKACt»4; AAftl 

• AfAtiAf «I«AAA r«SA«««i«« A> AAii «AAlA AAtACCUA flMAAA 

10 for AilACtavAlf •r**Uf aaaa a4 aIacaa «b«rtU «aU stAi** caaia 

11 CAArACATff U AAtACUA. 

1 27. TKa ApAATABAA a* cUIai 24 wA*r*U *Al4 purgtA* 

2 m«AAi (*rt&Ar LacU*W«i 

) ••UtftlOA gftttaf tflAAAA r««AAAAtVA iO ttU r»AOiAA fTMAAA 

4 aa4 «?«rtM« »y i4i< kjyUg ckAticur for r«*AlAg ta* caaia caa# a<i* t 

• o4 ami UU block a«4 | aOa« *»• *i t?ut el «aU rAAtlAg hiaaaa 10 •*%« 

4 pur ft* MllCtiOfi CT**A« ttpAA AAIA<ttAg A i-h aIA CAAXACtAT OCt A«tA«U4 

7 during ia« ppASAAi a*«« of •a44 r«-iAA» 
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21* Tfe* apoarfttua of claim 2? wherein; 

•eld block Indicate* means comprise counting smmi re a poo live 
t» said reading means 6 r counting each block atari character dctecWd 
after de tec bus ef said region atari character, means for storing as 
•Aid ck«ln character the count preeoat la aaid counter upon the operation 
of said detection m4Ui, and means (or operating; aaid writing mc ana to 
write eaid keying character Immediately followed by chela character 
la the fret and each eubeeeuenlly detected empty block; and 

•aid •election gating me an a U re apoo air* to taad r reding means end 
•aid counting meane of eaid block indication means to gate each one of 
•aid hi ©eke having a chain auinber Identical to aaid count until eaid 
purge selection meane la operated* 
21. The apparatus of claim 26, 27 or 21 * he rein; 

•aid block Indication means additionally Includes means for operating 
•aid writing means to write a aped a) ata'ua character Indicating that a 
v *.o<k la full Immediately following said block atart character of a aid first 
' .1 each subsequently detected empty block; 

said eraalng means compriaea means for crsaJig asid etatue character 
in ea h of aaid blocks wherein said stored chain character is detected; and 

a . 1 block detection means comprises mtans for detecting the «baence 
of said status character within s block. 
30. The apparetue of claim 26. 27 or 2S therein: 

each of aaid blocks of said region additionally include* an Initially 
recorded apecial ststuo cbaracUr immediately foUo—^- ae*a block start 
character indicating that the block ie cm~.y; 

seed block detection me an a compn»es mean a 'derated uy aaid blc<k 
atart character for oVUctiag eaid atatua char*' it r, th«rtby detecting 
•MV^r such Mock la empty; 
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•to* block ladlcadoa msaas sdAUooslly iaclvdf mesas rcipoasive 
m |k« osn rl^i of i4ld block dstsctioo mosa* for t rssiaft ssid tutus 
cHotoctov from *o first tad .sob .ubsoo^aiiy dsUcWd empty block; sad 

sold ertsio* cnosas ol ssid porfUg m-sas comprises most* opcrsicd 
by Uock turt cbarscts* lor wrUiag ssid sums cbsrsctoi ImmedUiety 
(piloting ssid block sun cbsrscur el •« b o< tola block. wherelo ssid chsia 
cborscter li detected* 
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* cycllcU «* U .cor«|« m.rfium 44^4 l*t» * plarUity •/ 

>w.u. r o, or UMIhi b . fU£ifi< „ #4cfc w#ek ^ 
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writing m«*nt; 
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«.u< Uo . _ op . r . u- by b:oei £ ^ ^ 
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CUim M - Coat 1 4. 

3t •mpcy block; 

,3a gat* op* ratio a me ana re«po«»tve to tho operation ol ae»4 

J) block 4«itcu«a meant (or |iUi< iud gaieable buller mean a to Were 07 

34 aupply »ai4 etarodJ data to 1014 writing meaae tor mua; aa*4 » to red 

1$ data la *ai4 (if at and each euoeequently detected empty block; 
So purgo aelocuoa mtui reapoaatve to aat4 teaming mean* 

17 lor detecting * »eUcud recor4 to b* purged; 

14 chat a detection me ana reaponelve to aaid p*rc« aelacuoa 

39 moaae end ae*d reading meaae and operated by ae*4 keying character 

4tf (or deucting ead a to ring iho chain character ol tho block (rom which 

41 iho aaid »eUct«4 record «u detected; 

42 ereetag meant reepoaeive u ael4 chain detection mean* 
41 aad operated by aai4 block atari character (or eraaing eei4 eecoad 
44 luivi character ta «ach o( a aid block* wherein aetd ator«4 chaia 
4% character ta detected aa4 lor writing aa»4 (trat atatua character 

4* therefor m each o( aaid block*; and 

i7 termination maaaa (or detecting tho end ol aaid data 

•4» record being written to icrmiuu Jit operation ol aai4 block indication 

49 meaae and said gaU operation meaaa. 
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tt« Tfce data Kirict tyaum of claim 25, 26 or 27 further Including: 

* roftd a«Uctloa moaao rtipoauivo to said r«ediM moan* lor dricctinc 
• aclccWd record to bo read; 

9 

cfeaia detecUoo means resooeslve to said read MlKtloa m**At a/U 
•aid reading means 4&a operated by aaid ksyUig character for detecting sa4 
*<oH<tf the) cbeio chiricur of the block (rem which said eelectcd record 
wso do»ecte4 affcd 

troarmissioa rncaao reapooslve to seid chalet eVAcctioa meaaa (or 
transmitting the data from each oi raid block* wherein said stored chain 
character la detected* 

ALXXANDm P. CAMMIX 
TORONTO, CANADA 
PATENT AGENT TOR THE 
APPUCANT 



83 



%• r. 



S92798 





•"it* 


.»« , ,y 




ana , 


Hn 




T 








un son ,« 





JL 



na i 



• OS 



3 

-fc- 




/ / I 
via mv i 



SMI 



sang 



FIG 2 



7 

a 9 warn 



|.; t l ? ,;bi3;3l)Mi[«;imili|^lnMl {in 



i. Mi nil i i t*«c auMii'snsi 



ESS 



90V t» 



•a a 
an m 



Off I 



surer ra 



FIG 3A 



>■ lUUi M 




na 3B 





! 1 ! 1 1 . 1 1 ||ll!MI!!il!l 




T\~iUU Yi Vi V» *< * V?.M a YO r 
A 


na3c 



STK V. EMC 
STK 28172 




STK V. EMC 
STK 28173 




ST* V. EMC 



